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Why ADCO? Why Now? An Fconomic Exploration of Industry Structure for the "Last -
Mile" in Local Telecommunications Markets, Randy Beard, George Ford, and Larry
Spiwak (published in the Federal Communications Bar ]ournal 2002).

This paper explains why the “transition to facilities” argument is meritless. The
. supply-side economics of local telecommunications prohibits a large number of
facilities-based competitors. This is not true (to the same degree) on the retail side.
‘Much like the current long-distance markets; where about 900 retailers are serviced
over about 7 nationwide fiber networks, industry structure in the local market must
bifurcate into a retail and wholesale segment for real competiion to exist.-
Unbundling allows CLECs to acquire market share, which then serves as a non-ILEC
demand for local exchange network. Without unbundling, there is not demand for
alternative networks — consumers don’t demand network, carriers do. Without.
available and effective demand, the costs of constructing local network can never be
‘recovered — as is evident in the collapse of the segment of CLEC industry which =
adopted a “built it and they will come” business plan. The prudent path, made
* possible by unbundling, to “build it after they come.”

Facilities-Based Entrv in Local Telecommunications: An Empirical Investlgatlon,
Randy Beard, George Ford, and Tom Koutsky

This paper shows, using econormetrics, that the deployment of end-office switching
" by CLECs is not attenuated in markets where unbundled switching prices are low.
Instead, CLEC deployment of switches is actually higher in markets with low

switching rates. A theoretical model explains the possible relationships between

deployment and unbundling, and the theory provides no unambiguous conclusions

(low switching rates may increase or decrease CLEC switch deployment). Thus, the

issue is plainly empirical. The empirics show that low switching rates increase

deployment. In markets where access to unbundled switching is restricted, there are
fewer CLEC switched deployed. ' :

‘Make-or-Buy? Unbundled Elements as Substitutes for Competitive Facilities in the
Local - Exchange Network, Randy Beard (Aubwm University) and George Ford,
PHQENIX CENTER POLICY PAPER NO. 14 (September 2002).

The-amount of CLEC entry using unbundled elements is highly sensitive to the price
for such elements. A 10% increase in the price of an unbundled loop or switching
reduces CLEC lines by more than 10% (Le., the demand for UNEs is elastic). The
cross-price elasticity between loops purchased with and without switching is zero.
Thus, UNE-Platform does not reduce the demand for UNE-Loop (as the BOCs claim}.
From an antitrust perspective, the findings in this paper indicate that UNE-Loop and
UNE-Platform service different markets. The paper also includes a statistical test of
impairment with respect to switching, and finds that impairment exists.

A Fox in the Hen House: An Evaluation bf Bell Company Proposals to Eliminate their
Monopoly Position in_Tocal Telecommunications Markets, PHOENIX CENTER
POLICY PAPER NO. 15 (September 2002). :
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Between UNE-F, UNE-L, and full facilities-based entry, the BOCs' revenues are
greatest with UNE-P. The other forms of entry leave BOC network stranded. Why
then, do the BOCs prefer facilities-based competition? The answer is obvious. While
the BOCs may lose more profit on a per-line basis from facilities-based entry, there is
considerably less of it. By slowing competitive growth to a trickle, the total loss in
margin is trivial. UNE-P, alternately, allows for the rapid growth of competition, and
while BOC margin loss is less, the total margin loss is greater.

What Determines Wholesale Prices for Network Elements in Telephony? An
Econometric Evaluation, George Ford and Randy Beard (Aubumn Umve:*sity),
PHOENIX CENTER POLICY PAPER NO. 16 (September 2002).

The BOCs claim that state commissions have failed to base element rates on forward-
locking cost (as required by the FCC's TELRIC standard) is evaluated
econometrically. In contrast to the BOCs’ assertions, forward-looking economic cost
is the primary determinant of wholesale prices for network elements: Retail prices
play no direct role in determining wholesale prices for UNEs. However, the state
commissions have, according to the statistical model, set wholesale prices above
forward-looking costs to provide the BOCs about half of their existing retail margins.
While so, forward-looking costs are, by far, the more important determinant of
wholesale prices for UNEs. Mr. Seidenberg was wrong — the state comnusswns ‘do
getit.’

Unbundling and Facilities-Based Entry by CLECs: Two Empirical Tests, by George S.
Ford, Ph.D. and Michael D. Pelcovits, Ph.D. (former MCI Chief Economist, now with the
consulting firm MICRA).

The number of lines served on CLEC-only faciliies {i.e., pure facilities based) is
positively related to market size and market density, and negatively related to the
ptice of unbundled loops and unbundled switching. In an alternative test, the
authors find that RCN's entry is negatively related to the price of unbundled loops.
Thus, there is no evidence that there is more facilifes-based entry where UNE rates
are higher. In fact, the opposite is true. '

Preliminary Evidence on the Demand for Unbundled Elements, Robert Ekelund, Jr.
and George Ford (forthcoming in Atlantic Economic Journal, December 2002).

This paper estimates the demand elasticity for UNE-Platform. The paper finds that a

10% increase in the price of UNE-P elements reduces quantity of UNE-P sold by 27%.
Thus, it is little surprise that the BOCs are now attacking the price of UNE-P
elemnents, as well as availability.

Innovation, Investment, and Unbundling: An Empirical Update, Robert B. Ekelund, Jr.
and George Ford (forthcoming in the Yale Journal on Regulation, Spring 2003).

In an article in the Yale Journal on Regulation, Bell advocates Thomas Jorde, Gregory
Sidak, and David Teece (JST) commented on some potential economic consequences
of ‘the Telecommunications Act of 1996 as' implemented by the Federal
Communications Comumission, and offered one interesting and testable proposition.
Specifically, JST propose that mandatory unbundling increases the riskiness and
cyclicality of the ILEC’s [Incumbent Local Exchange Carriers] economic performance
‘and, hence, on the ILEC’s weighted-average cost of capital. This kypothesis is tested

. empirically using standard procedures. We find no evidence suppornng the
hypothesxs of JST regardmg the IU':'CS’ cost of eqmty capital,
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{. INTROGDUCTION

¥t is now mare than five years since the passage of the tandmark
Tetecommmications Act of 1996 (1995 Act), but instead of flourshing
competition, the competitive Jocal camier sector has experienced @ fnancial

1. T. Randolph Beard of al, Why ADCo? Why Now? dn Ecupwmic Esplorarlon iato
the Future of Indwstey Sinscture for the “Lase Mile® in Locad Telocommintewiony Markoes
(Phoaix (. Bulicy Papor No. (2, Nov. 2000}, ovailable ar biiyp/wsow.phoeniz-
centeruEpepp POEP ) Lpdl
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melidown.” So, what happened?
Basically, the issue cau be nmrowed (o several fsndamentinl
misconceptions about the imderying economics of the telecommunications

business by afl of the major stekeholders, including Wall Street,

palicymakers, ‘and wwuld-be entrepronewrs. Namely, it sppessed that
everybady believed that: (a} entry imto the local market would be relatively
inexpensive; (b) the market insnediately wonld be capable of sustaining
multiple [ocal access petworks; sad (o) us a rexult of their desire to enter
the Iu)ng-distacc business, incumbents wonld gladly embrace competitive
enry. -

As this paper will discuss, however: {a) eatry into the local scetor s
an extremely expensive business, requiring firms 1o incur huge sunk costs
and achieve scale coonowmics quickly; {b) wnder cumrent and foroscenble
market conditions, local markets will only be able to sustain a few *last-
mile” access networks {i.e., high concentration); and () incwnbams were
pirepated to——and in fact did—go t0 great lengths in order fo deter cniry.*

As such, just a4 it was prior to 1996, one of the key unresolved issues
in telecommmmications restructuring continues to be the peoverbind “last
mile’ —-—ihnl is, the Jast sepment of the aetwurk necessary to connedt the
customier” Tndeed, despite the somewhat regular deployment of state-of-
the-art narional end regional long-haul networks and metropolitan fiber
rings by a number of cardess, the deploymeat of alfernative networks
comes 10 @ sureeching hall when ¥ reaches jntw the local exclunpe, leaving
dominans contyol of mast swilching and transpost facilitics, and particularly

1 Pu wmﬂin; 1o Wobmergers.com at kcast 750 Imcroet cnwpudu folded
trom lann:ry 2000 lbmugh Decemhber 2001. Mexeaver, in 2001 alooe, (13 indmstuchme
providers went ont of busmes 1up from 17 foc all of 200tf), nnd 207 access peoviders wenl
nut of bushwess (up from 9 Ror all of 2000 Ve Esd Shutdawns Bpt: Samdouns Slore
Than DNoubled i1 2001, WonEriLRicus, af hitpeitwarw. wrehmargers comdeslitoriali
amiche.phplid 49 {Jast visited fon. 2%, 2002} Unforcnately, howeves. il does nof Jook fike

things ure poing W rprove ay o wod, See, o, Ann Davis, st Phone Compantes

Finid Compariien Jusr Gut Grimsmer, WAL 8T. 1. Eurore, Oc, 1, 2004, ut 23,

L Scw, .. Alteo Sioan, Pumb Deuds 201, Newswems, Sepv 10, 2001, at 38-41.

4. Vnforhamiely, public pelicics ifid tidke o help the procasy cidwe, Sor gemunlf
Moz Nagmr & Lawaescr 1 Smeak, Thi Trsoostimacations Trame Wait The
Chizep STATES, Tite ELROPRAN 1:00H A¥D T Wokld Teank Draaizanus {2000),

Whathier ihere will be aoy significent improvisnznns remaing to be sz See, o8, Pecr 8.

Guaodzm, FCC Siteing Our Telecuan Wier, Wasiy, PosT, Mey 3, 2004, ot 1, 5.

5. While the “lost mile™ of ths Jocal exvhenge nerwodk is pevhaps the most challetsging ‘

triul for compersition policy, 1l mpply-side etunumics of maoy ether companents of the
Izl gxchange octontk, incloding switching and rmipact, sl protdbit barge e
vinpetitium,

6. Tie “hig mik™ & » torm of refirence and {5 not menk lo deseribe 8 “mcugured
stillee™ Ynstoand, th “bast mile™ can bo se sl as w fir et of yords.
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the “last mile" or “lasl yard” of the local exchange network, to the
incumbent -local exchange carier ¢“HLECT)." [n order to ‘bypass the
economic botileneck for local access, therefore, the competitive local
eachinge carrier (“CLEC") industry hus been faced with the cove question
of transaction cust etonomics; is it mote efficient o buy locaf access via
anbundling, specisl acerss, and so forth from the reluctant ingumbent, and
conduct their transactions in the market, ot build their own local access
networl: from seratch, and bring the transaction out of the madet and into
the frm? Unfortunasely, the problem is that wnder onrvent and foreseeshle
market conditions, ncither option is particularty cconomically eppealing.

On ihe ane hand, given the incimabents’ near-complete dominmce of
flie Yocul sccess market, fhere veally is no competitive “market” where a
firm can purchase local access at just and reasopable rates that will be
provisioned oo & timely busis. Acquiring needed inputs (ie, elements)
from the incumbemns at jusl and reasonable rales and provisioning intesvals
is no coke walk gither. Afier all, dominant (inms do not typically facifitate

. thes demise of their dominsace, Fhis is not un ivational concept, because ko

Jirm il ever be enthusiastic ahour consciausly going against ey own .se._!,f
Intevests by selling its rivals fheir key input of pruduciion (ie., foaps)”

Indeed, while the 1996 Act requires’ the 1LECs to provide Suah elements,
the Act did linle to fundamentally aher economic incentives.” So long as
this tnherent wholesale-supplieriretail-competifor conflict exists between
an fLEC and a CLEC, then the ILECs' ability to mumipulate prices for

7. Sre, o7, Rebossa Almnsnswein, Telecom Aot Hava'd Deliverad Promized Price
Relif, WarL 31, 1, May 3, 3001, s 0, RS, -

8 Sex, oz, Ouvir B Wihiasson, Tue Ecowouic INSTNUTIONS OF CAPITALISHM
(Frze Press 1983).

9. Bur oof Edie llerman, ACC Targess MidDecenbrr for Start of UNE Review.
Coana. Dby, Nov, 30, 2(!01 ut d (rqmrhng FOC Cumowon Carrier Burcou Chief Domthy

Anwood's d hy the Associmion of Local
Telzituttunication Su'v!nas (“ALTS"]’] A.wunlmg tnllrmm\.
Attuwod gaid “no uoe disputer” o complints [aptins the REOO" wholesile

praciceg} b she unged amficnoo to fisten 1o nll{sj Fnr TLRCE amd CLECE 30
try 10 vank (o I Nesalve dispedes yeer usE ;mvismm\g Iu-.-am‘. they
excinted ke FOL or mue regul. lﬂw[em, o af
people groaned, Atwood suid that wosn't fof bad idee beontoe FLECK dnanw they
mu!dn ' theors puf dhir stardary requirewenes xo they appeared fo be willing 1o
ir mene. 4 shink it'x in the interwetx of tcumbeonsy to be an pfficient
h-ba.lemler " she sald
14, (emphasis added),
16, Unfarhauately, e defomse of axmry CLECS tn the ewrneat Enanclat collspse is chat it
wad uot uneeasorble b them to base a busiacsy plan cu a foderal Law, enacted by
Congress, signed by tho preside, wnd uphald as constinlional by the coutcs, that guamntess
them tha right © unbwlicd retwack wienents, While this soay be puc, (his i a feod
wument. vl 31 ST . .
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elements and to cowreol quality leaves safficient room for ILECs 1o
ssbotage transactions, defined as the ability to Increase the cost of a rival’s
key input of production by nanprice behavior between itself and CLECs
Ont the uther hand, gs the relative paurity of altemutive lucal networks
atd mmpant bankmaptey in the CLEG indusiry devionstrates, the cconomics
of selfsupply are not particulardy compelling either, As explained below,
{elecammmmications is an extremaly expensive husiness, and many CLECx
ure discovering to their dismay and chagein that they cannot achieve
sufficicnt economies of scale, scope, or density to warrant the capilal

required o build vardous camponents, even refatively small componenty, of

the local exchange netwark from fhe ground up. The tacge sunk costs
tegjuired fo constuct Jocu! exchanpe networks preatly incrouse the sisk of
entry and seveuly limit the number of iinanmally viable aliemalive *lasi-

-mile” networks in most tocal markets™ Stnphy put, the supply-side -

economies of the local exchange market prohibir competition among lorge
nwinbers of network-biised firms. “The hope for farge-numbers competition
among  aefwork-based ﬁrms wrder  current md foreseenble  mirket
conditions is sheer fantasy, ®

Accordingly, the teanous relationship between 8 reluctant wholcsals '

TLEC supplier mu) its remnil competitor-consumer CLECs, as well ay the
substantial scale economies and sunk costs mquired Lo porticipate in (he
locul exchonge marked, snggesy that neither of the two abiematives for
Tacilitating competition offer substantial promlse as & long-1erm solution 1o
moenopoly in the local exchange marketplace. So, what w do? How do we
£0 from “onc® firn 10 “many” fims in an ically efiicienl

the ratson d'étre of maket “restrucruring™? This Arficle will explore the

11. The definition of the tenn “ ™ sniculated supry ocginakes in T.
Beiod ot al., Regrlotion, Vertical hategration dad Suboinge, 49 1. f5pus. Keox, 319 (001}
mflwﬂlbeuwdpum’m Fw.rm:uﬂmmnr:mmmmmmwn
infra,

12, Limfioos o the nimahor of vishke ferns ane ol rearicted 1o the “last mike™

szmdmmmmwmmmwummm '

YT ) emiry. For » b ) brin of the effecly of mmk
mmmwy-wmduﬂryshmn,mlom&m Sung Cnst asd Mawxr
STOUCTURE: PUCE COMPETIRIGN, ADVERTISENG, AND TIE EvuLunion of ConCENTRATION
C1991). For a gimilac analysis applicd 10 the communicstions indastrics, se¢ Jorry B, Duall
& Gowge 8. Fonl, Changing Induasy Sirwture: The Bconoudrs o Eniry snd Price

. Compefition (Bhocnix Cy. Policy Papes No. 10, Ape. 2001), awifebls of. hapfwwer.
phoenix-ceater.ong/pocpPCPP10Final pdl [herinufter Policy Paper Na. 10].

13. Federal Commuaitations Capumbssion Chainnen Michael K. Powell. Address at the

Fiational Summiv an Broadband Deplaymsent (Oct. 25, 2001} avaifadle ot htp-/ipfe e gov?

Speechze/Prwall 200V spatkpl 10 trnl; Ivan Seidenberg, Address ut the Goldman Sachs

mmnm X Conferencs (Ol 4, 2001) af peffveww. verizonld omm/nows/index. cfin®
jenf 14
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metits of an wniapped market-based thicd option for Tocal access: the
shemative distribution company (“ADCo™), which ecssentially is a
whotesale “carriess' carder™ for local network “lasi-mile™ aceess,

" The “carders’ cairier” is vot 4 new concept tu wiecommunicarions,
Many long-haul netorks, both national and regional, are built andior
operated a8 2 “eamders” candfer” The econumic forces that create a
wholzsale market in the long-distance industry, whers about six nationwide
and numerous regional networks support well over 500 retailers, are no less
present in the jocal exchange.” Indecd, those coonemic forces.-coanamrics
of scale, ecomomiss nf density, and sunk costs—are even more imparmal in
the focal exchange than i lopg-distance, where fiber deployment in
lmhupolll:m warkets is ubour twelve times B cxpcnswr. a3 Jong-haul fiber
networks.” As such, the case for 4 “cantlers’ carrier” in the locol exchange
market al this smge of the felecommunications mdustry restructuring
process is cumpellmg

Moo importantly, given its wholesate entry stratepy, the ADCo
provides for new ontrants a vishle economic solution to the problems maised
by the inherent incentive of ap incumbent nnduly to discriminate o protect
its prafits. This issuc of incentives is key to understanding the current ills
of the market, us it 5 pow clear that policymukers significantly
underestinated the significant incentives of the incumbents 1o unduly
discriminate spuinst their divals, not to mention also underestimating the
entry costs of the focal market. In facl, it is becoming readily apparent that,
given the current und foreseeable undestyiny economics of the industry, no
amoand of regulation—with perhaps the exception of totaf structural
separmtivn—can ever fally mivigate the cross-incentives of the incumbents”
whalesale-sppliceretail-campetitor relationships with CLECs.

To axplore the merits of the ADCo in' detail, this Arm,lc, ua-mg an
analysis first st forth i Phocnix Center Palicy Pnper No. 10" will biefly

¥, An 'Al)Lu" Ixx very diffenent crmcept froen a ) oapCo A “LocpCu” is forned

hy the P of the & bent*s ducal wecess pelwork Ncilitica fom the
bene’s markest i Swe, ey, Roy L. Mum: A Proposal @ Promnde
Telephone Cowpesicion: The LoopCy Plan, avrtable of b aolcon Ry i1}

LoapCo/index bam (tast wisited Jan_ 22, 2002): Miov Sutlivan. Lous Co (s fhe Only Guge
in Town, Coass. Wiy s, July 16, 2001, An ADCa, hunvever, i the tatty of o
complemly new firm thal cotemplatas an exchmsive wholesale entry stangy for local
acvisy from the outset.

15, See Tremis in Telephona Service, Industry Analysis Division, FCC Consson Canler |
Buregn, 10-12 1. 10.6 {2000), mvuifuble @ brpo/forew. ot powBuncans'Conming_Carrier’
Repoct&T-LC-Stuee, Link A AD =nd200. ot

16. Twan Sweeney, Uiy of Livhes - The Pricing of Fiber Build-owc A Special Report,
'COMPETITIVE CARWISR, Ag 1, 2001, at & 7.

§7. Ser Policy Vuper Ro. 10, seqiro mnto 12,
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exphain that given e widertying econamics of the madkel, and that muc
of the entry costs of & relecammunications petwark are suok, indusiry
conccatration in felecommunications matkets is expected to be relatively
high” Accordingly, expecting o lzrge number of competitors in local
aecess  mmkets—particdarly a farge number of nehwerk-baged
competitors-—-js entirely unreasonshle.” :

. Seeond, this Anicle will evaloate in a sommary fashion the two
primary forms of entry ohserved since the passsge of the [996 Act:

Option & . .
s Element-Dependent ‘Entry (“EDE™):  An  eniry
stralcgy where the new enlrant relies haavily oo \be
elements of a retuciont incumbent, miher thoa build
its awn network, snd purchases loced access fram the
incumben via special access lines, high-capacity
citcoits (T1%s), full resale, individus! wnbudled
network elements ("UUNE™), or even the entire UNE
plaform {“UNE-P"—a combination of fhe local
lonp, unhundied swirching, and ansport elements),
This form of cotry includes those entrmts relying on
the clements of the incumbent wntil their own
petworks arc  deployed (Le, a  “smart-huild”
strafegy), As these Hrms st also sink huge
amounts of cupital in eyuipment tu enter, however,
these fvms are cerlainty “Eacilities-hased” entrants,
albeit nof “network-depeudent” enwrants as discussed
in the next paragraph.

Opiion 2: ) }
Network-Hased Enfry {“NBE™): A strategy where 3
CLEC secks to build its own local access netwark
Fom scratch with litle or no weliance on the
meumbent’s network. .

of e i benis’

Third, this Aricle will explore the full i

P

incentive to frustrate competitive enlry by seuing forth a simple economic -

modst that wnalyzes the fncentives of n vertically integrated supplior—one

18 Sae alwo T. Randolph Beard & Cianege S. Fard, Compulitton it facal end Long

- Distance  Tel leatl Mark In Tue bereiiaiionad.  Haowdox  oF
'{;‘Lgmuu»:mrm Ecommace (Gary Madden & Scoft 1. Suwige ods., foctheoming
I8, Ghven the gesgrapble specificiny of & telecommmmications plaot, it possitle for

. roany firms 1o produce ficari fuzs, H very frw firms acimally will

s A
cumpete In ths same grogrophue snca. For example, fhore are wany cabls television fiany, ©

b nezrly overy cable sysiem b amonapaty, :

BreRaX 1w : AT L2 P
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that opezates in batl e wpstream wholesale markel and in the downstream
refail market—io provide inpwts of production to astuad or potenvial
competitors. Por consisiency with the reality of building a local exchauge
plant, this mode! assumes that there are economies of veale or density in he
downsiream reka] madket™ Algs agsumed for modeling purposes is fhat
services are profitobly supplicd. As the mode! wveals, the Incentivey fo
supply the “upstream™ or “wholesale " market of cost-bused prices, thes
Sacilitating competition in the “downstream” or retail” market, are
inversely related to sthe market share of the firm In the retuil merket—
Irrespective'of whether the firm is an ILEC or a CLEC, though the CLEC
has no incentive to sabotaps its custemers. The model illnstrazes that there
is a fundnmeatal tension between the benefits of large scale, wholesate
vpération, and the disincentives that finns with kerge retail operstions have
0 “share” those wholesale heaclits with refail competitors through 1he
efficient snles of network fucilides. ) )

Finally, this Articic uses the madel 1o compare the incentives of the
vettically integrated suppliers to those of wholesale-only suppliers
{ADCos). As cxphined below, given the axisicuce of the ILECS'
discriminatary Incentives resulting from the current and foreseeable
economic condivions of the U.S. telecomnnumications industry, the model
suggests thal the most probable and viable long-term, competitive arorket
strveture Iavolves o substansial prevence by an wmintegrated, but larger
whelesale supplier™ in ather words, n ADCo-to fimelion efficiently.
Accondingly, their presence in the market should be weleowed and
coconrnged,

1. BASIC ISSUES OF INDUSTRY STRUCTURE AND ENIRY

A, fmirodection

Blementary ¢conomic analysis can shed considerable light on the
lung-rum structuze of the U8, 1elecommumications indusay, an issue of

10, The poded acsumes that sither ezanomics of seale or dewsicy exists, but the tem
“eganomies of wole” is nsed Mwoughow this paper. “B iss of scals™ describes the
relatinoship between costs aod fimnncrworks gize, “Economies of density” describes the
retntionship of cosrs and owtput R » finmfietwork of a fixed size, Hither intapretation of
the relationship of cost and abxvoutpn is isrent with tho analysis of this paper.

21, By “large™ we mean irge cnoigh Lo achizve wilicient econmmics of scake for the
imutkt being served. While cur foeus [ genecally on the last milo or tost yard. eengamizs of
scale can be soheearmial in other arens. For example, e sysems and electronie interfacey
sequired for @ CLEC lo tansact mucoessfilly with an SLEC wmay b2 sobject to scale
comomies. 3 Irue, then dus “provisioning” infsrfuce may be best providzd on 3 whalesds
hasis, !
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. enomuwoas importance, The role of compefition policy is to create au
environment in which- feasible long-tcomt arrangements—those that are
coasistent with robusl, commercially successful local conpetition—can
fuke place. One example of such analysis is provided in Cham:mg Indhestry
Structure: The Econpmics of Entry and Price Cownpetitian.™ In this policy
paper, Yhs, - Diovali and Ford show thai the equilibium Jevel of
.eoncentration in telecommunications markets will be rdatively hiph 7he
presence of swnk costs, in any industry, limis she number of firms that can
profitable sevve u market, The larger sunk costs ave relutive (o market xéze,
the higher the equilibrium level &f conzentration. .
More formelly, Duvall and Ford show ihcarstically thal the
equilibiium nember of firms in 2 muket (V%) is the integer par of:

N’*J@ - ' Com
v . _ _

where 4 is an index of the intensity of price competition (b 2 0, where ¢ = 0
fur Bertrand, vr highly intense, price competition, and $ = 1 for Conmot
competilion in quantities), A ts mokel size, X measures the sunk entry
- costy, and LUN* is the equilibrium level of industry concentration and is
equal 1o the Hcrﬁudsm-}lmhmsn lodex (“HHI™) nnder the agsnmplion of
identical fimns” Put sunpty, the sumber of firos supplying 2 maker is
positively related to the size of the market (M), but inversely refated 10 the
intensity of price competition (§) and the sunk casts of entry (K). The

largar ave fixed/sunt costs, other things vonstonl, the fewer the firms that -

can profitably supply the market and ‘the higher is equilibrium indusiry
concensratiin. Likewice, ﬂre Biore inf the price competition, the higher
the industry eovcemerarion.™

The mnblhly of Incal telecomimunications mndmts fo suppost high
fevels of compctition can be illustratcd by exsmple. Telecommunbcations
finn RCM targets residential customers in densely populated markets with
its own nctwurk facilitics, over which if provides tclephone, data, and video
services.” Acconling 1o iis financial documents, RCN has S2.75 biltion in

22. Policy Papes No. 10, supra note 12,
. 23, The modls uesiene oll firmw wro idasical, Tho 11HI, te sum of lln: ;quuu.l stuacked
shares of sefovant fng, [ a ly usod of industry

H. G iy, price ion is ted 1o be wmkest tn highly concentrlad
kil When I-Iﬂ.l'ylﬂ_mlulll canty, fmever, thik cxpeviation con b invalid.

25, Accunfing 1o REN": 10-() Fonp, zbout 2% of RCN's phone tuslomes are “off-
nel,” supplied aver the JLEG s network via resato. KC N Corp, 200% Thirn (RARTRK Fora
NLQ[MN 9, 2001}, syailable i Itipeaw docind=x_himl,

Srvwak-aas 16 % ST L3I P

430 FEDRRAL COMMUNTCATIONS LA W JOURNAL - IYol. 54

plam xmd passes shout 1.5 miltion homes, or 1.1 million mackerable
homes.™ Plant investment runs about 31,750 per houu-. paased, 52,3500 per
marketable home, or about $6,500 per customer.” A rough estimate of
RCN's monthly plant costs (asswming a 15% hordle me and 15-year
payoff) is sbout $25 per home passed. Average monthly revenue per
subscriber is about $130 and direct costs are sbant 46%% of revenues,
implying a gross monthly murgin of about 368 per sobscriber. In order to
cover plant costs with its nef revenues, RCN needs a peneteation vate of
abow 35% (o 40%, and that is in the more densely populated mades
tarpeted by RCM aver 3 actwark eapahle of gencmiing sorvices worth $130
per subscriber, Notably, {f 1 3356 tu 40% peneretion rute is regsired for
profitability, then euly rwo firms can prafitably service the same morkel,
anid RCN and the incwnbent make two.™ To constct m RCN-siyle
network for every household in the United States, the plant investment and
total entry Louts would be about $300 billion ood S60G billien,
rospccnvcly Clearly, network-based entey is incredibly costy and is not
samcthing that is replicable by numerous firms in the same market.
Similarly, the metropofitan fiber ringy snd spurs necded to provide
service to large businesses are ingredibly costly as -well, Some fiber
companies estimate that ﬁhcr deployment in a kitan srea routinely
costs $3 million per mile,” Thus, canslruclmu afa largc melvo Hng of mesh
could easily exceed 5100 million” Further, most if not all of these cosls
are suak; roughly hatf of the costs of metropolitan fiber are installation
ﬁpensﬁ.“ The services provided over metrapolitan fiber netwirks vary, as

25, RCN Cowr., 2000 ANsvoay Resort (2000}, availalble .ac hitpsiywanfea.can
mveswrfindexhtml. Marketobl: homes gre thove homey ths RON's oeiwork <
B piely merve.

27. Valuzs are based on RCN's 1998, 1999, 2id 2000 Aoowal Reporrd. For exampls,
between 1999 sad T00), RCPPs Planl and Property geow by SL3 billion while irs
markpdabli homes grew by shout 550,000 1a 19599, RUN"y penetrlinn vate ints marketable
Inwnss wos aboud 4055 . see afer RUN CoRE,, 1999 Anxta), REPGRT 12000), seifuble of
hupfiveww nnmmmwmwfindm:.hml, R(‘N Cone,, 1098 Anociar Mueoey {19090,

datde at e, fin: fndex. hiral

2H: With anesromahle guess of i minimom pericimtion 8 firm vesds 1o cowtr il eosts,
{his number of fims hal can operue i » markel is the indeger part of the invene ol the
minimumn proctration (4., 1040 =255

U, These invesiment estimafes are rouph. Phand iz emtimubad by
e cost differeotials and population disribntions across density zopes are similar 1o tose
csumr.-.d by the HAL Model {v, 2"2}. a ttal clement long-mn ineremeatal cost mods}

by HAI and Associ &1, and MClL.WeckdCom. RON's cowraol netwod: is
assumed 1o be depleyed I the 1wo nm elcnw roncy. Mimplant ontry Sinly ure avsumad to
be about $1 Tor evary Al of plant facz Teble | sepeal.

10 “Yhe costs of any particular inswllafion vary widely, See Sm:cmy, snpr nnde 16,

. Qs

32. I a9,
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do the size and scope of these petworks. Thas, simple profitability models
like the RCN example arc difficult 1o construct. However, the fact that fess
than 10%4 of buildings have fber drops suggests that fhe sunk costs in the
network ave sizeable relative o market size.”

The implication of the economic theory is &lear; the munber of firms
supplying a marker is not imboumded when there are sk costs, Given that
muich of the entry coat of a tefecommunications network I3 sunk and large
celative 1o market size, industy comcentration in telecommunicadions
_markets is expected to be relarively high---in other words. there will be fow
fims in the market, fndeed, until =eently, the presumption was that the
lTocal exchange market was a ustural monopoly (ie., A* = 1). While the
techinology ad law poveming the tefecommunications indusmy hus
changed, these changes have nor tofaily aliered the supply-side cconomnics
of the industty. Lorge-mumbers computition among nebwurk-based local
exchange corviers s forbidden by the supply-side vconomics of the
Industry.

" B. SunkCosts and the Necessity of.dcﬁrevmg Sujﬁcieml?cannmiﬂ
of Scale and Scope -

The fact that cconnmizs of scale for dcmity} and surk costs play a
key role in lelecomrmmications network deployment goes withow saying.
T ovder tu achicwe profitability in & rensomable time frame, therefore, the
large fixest costs of the plant mnst be averaged onl over a large quantity of
services that aze sold relstively qun:kly Tguioring this reulity has put many &
CLEC imla bankmptcy.

An imporntant mrscmmcpuun pn!u:smahrs and Wall Street have about
the teh nications industry is that entry inp telecommunications is
sumehow limited to jost the cnsl of network mnstm-:tmn and architectore.
Quite to the contrary, entry into the telec vications basi requines
the additienal commitment of tremendous fixed sad sunk cnsts to cover the
costs of billing syslems, regulatory efforts and responses, pre-positive cash
flow, goneral adiinistreeive costs, and, peshaps wwost significent of all,
custamer acquisition and vetention tosts.

For exsmple, Douglas Galbi estimates AT&T's annoal markesing

cxpenses to be approximately $2 billioa per year from 1994 throngh 1997.7
Clalbi 2150 provides evidenee that marketing expenses in the long-distance
industry are subject to cconomics of scalc. Gther sourccs indicate -that

Sear-saa il poc CRUHAR 1231 PM
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acquisition costs for residential local or qug-dnlanc: customers are about
§150 per customer, vimually all of which is sunk™ For larper business
cuslomers and buildings, where 1he stakes and masgins are relatively high,
thie acquisition costs are expected to be sizeable.™

Simitarly, reguistory costs are nomirivial entry Fvestments, Indasiry
experts estimate that approximately 10% of the entry costs far metropoliton
fiber rings and spurs are related io obfaining government approval. In some
cases, “fdjeliberations involving local govemment entities, public uiilities
and private claimznts can extend well bayond & year, and in some cascs
may never reach a suecessful conclusion, aborting the prject before a
singie fibes can be bured.”™” Clearly, approvat cosis ucurred for a project
Tuter abandaned have litfle or no value und ang thus sunk, As noted sepra,
the average cost of o mile of fiber deployed in a melropolitan market is
estimated by some to be 53 million, the sunk costs related 1o regulatory
approval avé nonirivial and may represent x formidable entry bavrer.”

Accordingly, fhe magnitude of nunplant entry tosts is sizeable, Table
{ ilinstrates the proportion of facilities” investment {measured as net plant)
10 fotal entry costs for u sumple of CLECs. Entry vosts are measured a8 the
spent portion of capital invested in the firm including debt and equity.”

3% I w9 Sor ol Yuki Nogmdi, (S'I‘I-'ﬂd ”"m 3275 !ff"lml i Fumling,
Washiceh.com, Apr, [0, 261, ar hipefaww. washl /RY191 amb

M. Douglay A. Galbd, Some Costz of Compotiven 5 (Jan 24, 1999 (unpublished
wmamscripl on file wigh umrmlj.ﬂruﬂnhfnntlwﬂ\tw.piﬂhinkw

35, Sox Four Wham, the Hellc® Toll?, Bernnitin Rescurch, Sch 1497, at 55-56; see whie
Press Releass, Juno Onting Serviess, foe., funy Unline Services, Tnc. Repasts Record] Thind
Quartes Rezults (Ocl, 27, FOU9), rm:u‘n!-h' ai hitpwnew i

releases.shoml?d-20258.

36 Sw, &g, Declamiion of A Danidd Kelley and Richand 4 Chmdl:r Hal
anuhm. Inc, Woﬂdc.m Comments, Implesleniation of the Local Campetition

of the T }u:t»fl‘)‘ﬁ ce Dnm\la %-98 Attachment D

PIE WA,

{une 31, 2001) ilatde at dfectareiricve cgithative_or_
pebdpdiBaid_ dncomenr=53512660123% l!ntfnl' A‘I’&‘l (m‘p_ Implementatian ol the Locat
itioss Provisivas of e Tel Act of 1996, CC Dockes 0. 96-98,

Extiblt 1 (Jone 1L 200), evaifoble @ hpgulifoss) fee gow/ pfud‘.:fﬂmﬁfmcgﬁ
antive, e, pdipdfsid_docomest=6552660142.
17, Sweenty, suprunok 1Gut 9.

38 Seeid
39, Enamy cost s measursd hy 1otat Joog-festn dobt, oifer liahnmes, nod ity
investments, wivug cash aod short-term Plaw s d as nor plans, All

- figured compiled from cmnpaity 10-03 Formoa i thes wocund quester af 2000, X{3 Coms,
- it 200 E Svensy Qeaneis Fory 10-0 {Aug 33, 2000}, avaifakly af hapuiwvew. xn.son/

m-u:nwﬁnmmls-qmmlrwms!-'xmﬁm QUiu-mnh.pdt: Alrsciandes TEECUM,
v, 2001 Spovo  Quakrzr Fom  10-0 (Ang 13, 2000, awtlable o
bup:/Awwrw allogianceteleoom con'pdf’Zg 10y 2001 pdf,  Ron  Conp, 2000 Snm?-‘n
QUARTER. Fowst 10-0) (Aug 14, 2001, ewarlable o Btg:ivewny.zencomdt

index Iiod; Covan Comms. Growr, [nc., 2001 Stooxp Q‘_,\unfv. Fum mq (Au;_ 10
20013, awaifable u; hop:ferew.covad

COVD-10-Q-08-20- 2001 PDF, Mcleon. 2001 SeCarD Ql.\.l.l'zl. ForM 104 (Aug. 14
2001), availebla at Mp=Aemvaec guvitrchives/edgar/dara 199430000928 15000022287

OIG2RIES O-002228 g Fasxk Avrrica (Foonerly Talk Comd, 2001 SeCORD (hARTER
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Table 1. Entry Casts and Plant )
Entry Costs (E)  Net Plant (P) E/f ME
_ {in thonsands} {in thousands) .

X0 510,758 33,505 005 A%
Allegianee $2.083 5939 222 45%
RCN $4,659 5230 $2.08 4%
Covad Y1 394 5820 1%
MolLeod 38,260 $1,220 " 3257 19%
Talk Americe 5429 80 §337 9%
Norhpeoint il . §ass 239 . A%
EFCOckacom |- $L.036 $708 S146  68%
USLEC 5360 5191 5193 52%
Wy Average : L3406 33

As the sble illustoates, investment [n plant is typically @ very small
prapostion of total deliars invested. As Table t further demonstrares, fhe
rafios of cxpense costs to plant costs range significantly from ITC's

relarively Jow natin of 1.5:1 1o Covad's ratio of R:1. On averags, hawewver,

net plant amounis to aboul 33%, approximarely one-third of iotal enfry
costs Tor this sample. I other words, for every dollar of investment in plant

and equipment, an wdditionol 82 of ewtry costs are incurred on averuge.
There is no reason to suspect that these additionel entry costs are fess simk

than plant and equipment, but there is good reason tu believe such costs are
more sunk.* .

When oonstdering the prasp and inability of competitive
omry in telccommuenications markets, thereforc, coonomics of scale and
sunk costs cannol be ignored. Mor can the focos on such economies and
sdnk costs be limited 1o petwork investment, Tndeed, as revealed in the
following Scctions, the extent of séale cconomies is an imponam

* determingat mot endy in the leved of industty cosicentration, bot also in the
type of finus that exist in equilibrion. As the mode] explaing infio, size
talters, bt in conllicting ways, '

anm-q fAug M, 2001 nwailabde luqr-’fwwxaltwnr oknmape, 2008 Stoixu
Cuanrek Pt IMQ (Aug. W4, 2001), avalolie ar hap-Pevew.soc.guviArchivesiedpasiata
F10B0S58/000002962400001 L 1570000029624-00-00) 175.0xt; 1TC Diaracoy, Ine, 2001
Seconp QuANTER Fousg 100 {Aug. 34, 2001} availalls ar Mlp:vaw.mgodArdmm’
edparidan 041 954D009231850 1 501328 diDqast; LS LEC Coee, 2001 Secoxo
Quarter Lok 100 (Aug. 6 N0Y), avwailable of I'ulp.-'lwww sigovi  Asrchives
tmﬂaﬂmmmrua_mmmmqm.
40. I‘lsﬂmdeqnwmmutiuslhemlulhwmm
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C. Unbumdling und the Necessity af Creating Sufficient
Nonincumbent Demund

One of the cenlerpieces of the 1998 Act s (he uabuadling obligation
imposed on the 1LRCs™ The original idea behind unbundling is that
becanse there are high enlry barriers into the local access market ...
unbundling—t.¢.,  weak form of divastirure—would permit new finns to
“lenpiiou” those barriers o acc:lemu: the pace of gompetition. In its most
simpte form, unbundling should Tead to new wetwork-based competition by
providing new eotrams initially with the appearance of “ubiguirny” and
economies of scope necessary o enfer a vary castly busingss---i.e., the
enfrant would first develop its cua bage, and (& it has no desiee
to purchase its primary inputs of production from its rivals) would then
build-out as condittons waruot. Such & strutegy Is oficn referred 10 a5 u

“smart-build" approach. This is precisely what the FCC did in its 1980
MTS’WATS Resale Decision tu yreat success for the TS, lung-distance
markel.?

While the development of competifion in the uﬂ:mxchnnge indistry

- provides impoctant insights, it Is craciad tn understand that the scabe and/or

density economies in the local muaket are mare significant than in
lang-haul networks. Consequently, it is anclear whether individoal firmns
purchasing unbimdled network elements will ever acquire suflicient maket
share to justify the constraction of networks for their exciusive use.
Withuut the ability to obtain allemative capacity, however, these fians’
dependence on the recalcitrant incambent will adversely affect theis ahility
to suceeed in the long nm.

This is ot 165 say that the unbundling provisions of the 1996 Act ure a
filure ond should be climinated. On the contrary, unbundling is critical to
developing  sufficignt  ronincumbem domand for new  menwork-based
facifity invesunent to warrnt the entry of an ADCo. That is o say, as
demand for nerwork elements hecomies less conceatrated (ie., the TLEC
does not serve all custamers), the potential for mpid and large u:ugm!wus of
demand off the Incumbent’s network to an alterpative metwork exiss.
While the dmninant incumbenl provider will rarely, i ever, demand the
facilities of an ab ive pplier. the visk of entty by 2
contpetitr i3 considersble without existing demand for elements. (The
proverbial *build il and they will come™ proved sucoessiil in Hollywood,
bt not for CLECS) Yet, if wbundling migmtes substandal poritens of

41, 470350 §25lm(3){§uw v Ml!l)).
42, Sos HAFTCL & SHWAK, suphr note -1, st 208, P t=m "umn build" hax other
25 well. In some for “srpant hulld” refors to n slow, Toeticulnus
hullduut wrategy dindgned I nrximie warkct pm:«:ul with Heniited opilal rosmweey,
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relecommunications demand 1o new entrants, then an ADCo can ester and
consolidite (or aggrepmie} this new nonincombent demoand for nefwork
elements dispersed among the various {ims who corrently purchase UNEs
from the incumbent, much like building a shopping center with your anchor
tenants siready sccured. Yo so doing, network-based entry occurs both in
the fonn of new eliemative setwork construction, and in torms of new
techmology investment (e_g., intercounecting a sophisticated database to the
incombents® advanced intclligent network (AIN™}) o pennit advanced
manayed-tP products and sepvices. Large-mumbers competition vecurs at
- the retail and application fevel, whereas small-oumbers competidon accurs

at the wholesale or network level, This amrangement is most compatible

. with the vndetlying econamics of the telecommmications industry.
T1. THE CURRENT SITUATION: ENTRY AFTER THE 1996 ACT

In this Section, this Arficle examines two primary formta of CLEC .

enley strarepy observed since the passage of the 1996 Act. Entry sirategies
are varied, so it is difficult to classify CLECs inte brosd catepories.
However, there appear ta be iwo very differvot entry modes at a high level
of gencrality in use: enraiits thar depend heavily on TLEC facilitles, and
ihose that do not. While these entry starogies are spparently quite different,

similarities exist between she twa, Nearly all entants, for exampls, must

deal with the TLEC in some way.

" A Element-Dependent Enirants: The “Buyers”

First, there are those entrants that rely heavily on the elements of the
ILEC (lse dominant incumpbent, inteprated supplier) colled clement-
" dependent entrants (“EDEs™). “his group of cirantz ranges from those
using tobrt service reeals to those combining ILECS' loca) distribition
plant, from local loops to high capacity circuits, with scifsuppled
elements. DSL providers, for example, rely oa ILEC loops and coflocation
space, Switch-based algo rely al exclusively on ILEC loop
plant amd provisioning labor, such as hot-cuts, which ks combiaed with seif-
supplied switching. UNE-P, or (s combination of Toops, local switching,
and tmusport, is an element-dependent entry stratzgy that relies heavily an
TLEC elemeats. In some cases, however, the UNE-P CLECs infegrate their
awn technology inta the platform to costenize the serviee.” In fact, with

the exception of 1otal service rasale, viraily ail EDEs inteprate soms type

41, Por ple, Z-Ted C icavpesn B a vatiery of eaBl control featurzs,
It functicnality. snd voiceausil with the GNE-P. Z TeL TecusoLoGits. [NC., 2000
Anausl Fosw 10-K (M. 28, 20000, ilable ot Tipcifw dewizand comufiles phy?

* ytr=TTE Enpo=kak&inde18:d=28 Spage=2Lisdvund.
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of facHlities witly the 1L.EC peiwork. Thus, s noted sbove, while EDEs may
not be new “network” facilities-based entraats, they should nonctheless be
considered to be Eacitities-based cutrants,

A prublem fiuced by sl EDEs is the [EECs' incentive to impede new -
calsy, snd examples of these incentives i action src readily avaiishle.”

44, See, 0.4, Yoki Nogocki, CLECs Blame Bells, Bells Rhame Bookups, Sowe Blame
Ageucies, Wass. Yogy, [ree. 16, 2000, w EL; Pater 8, Goodosaw, FOC Chief Sressex Phana
Competirion. Wasn, Pesy, Mey ¥, 2001, st K, indecd, e incunbents are koping the
FU('z Enforcemnenr Burcau busier than ever. For cxample:

s On Seprember 14, 2001, the FOC's End d Burcsu d thas i
el Jme & Copuwi Decree with Vierowon  Costmunicatioas, Tne.
(“Verdem™}, wnder which Virizon will make » “vohaary paymend”™ of
3T1000 @ the (1.8, Treasury and will takc gorfain camalisl sctions
reparding s cofincsvion prscticen. Verbon Comma. Tre, Urder, 16

FC.CR 16270 (Sep. 14, HO )

- 6n'M:y 29, 2001, the FIOC affroned bhe 583,000 fine dmposed hy the
Commitdon's Hefimcomos Borean in Monch 2000 agmina SHC
Comununications, e (“SPC™ (e violutiog neporti Z de Uit
they fasi C d ¢ i

g P P PR al of the mMerycer
pplication of SBC and Ameritech. KB Comrams, ., Apparent Liskility
fiw Farfeiturs, Order on Review, §6 FOCR. 12306, 23 Comem. Rey, (F &
13 1547 (May 29, 20%id).

+  Similarly, on Jeouary 38, 2001, tho FCC sought to fiac SIC $94,500 afice
an Independent aurfit discovered shaw SBE fuilal 1o comply with the FCC'2
ey et require | heat btephy pamibes A wlhoy ing

leph ies i in U & * aifices; in

¥ P phuce equey
particular, the Cosmmizzion oo thut SHC faited 16 past promplly natices
of il incumbent-ouned wiex dnl have T oor of collocation spoce s
competilors 30 ot waste Bme aml renurces applying for collocadan
space whore e exlis. SBC Comms., Ins, Apparent Liabilily for
Foclitare, Noticet < Apparens Liobiliy for Pofeinwe, 16 $00R. L1} ¥
{lere 18, 200),

.

+ O November 2, 2000, ths FCU serled with Refifiouth Comparation to
v thens enaks a “voluntary p:rqu" of 573,000 o the LS. Trasey
aml 10 tuke knportant steps ia dmyp [ with FCC ndes
reloting 4 the wegotation of i ioh oy is e
conpaling coniers. RliSowth Cop., Order, 15 FOOCR 2176 (Nov. 2,
2000 the FOU™y investipuion dusciosed 1has, for more than sis
monkhe i 1999, (fetiSauth fidled 10 provide & competilor with cost dula w
sipport TleliSmali's propassd prices S unbundled copper loops, despite
the competitor's wrilten request fur such data, Jd, para. $. s addition &

the ST50,000 voluntocy h;pymui‘ ihe Consent Deoree obligatcs BallSoumb

ediod weeess 19 ennfderial L

o adopt p I

inchuding § of a et il e : that cumptics -
with the rekevant UG nutes, and 10 sdopl proceducss for competion (o
wlevats disp e clisc) ol comfidetisl inf ion in higher

Tovels within BeliSeuii 42 paras. 13, 13. Tn addition, DellSouh will
prawvide Gwining Lo s nepodatons cuceming thu vekvent sdailory dnd
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Addisianally, EDEs arc subject somewhat to the whirs of regulation. Tast
and potential regulatory failurcs, and the froguent caphure of regularory
agencies ww< the [LECs, nuke slement.dependent enlry a somewhat osky
endesvor® Those risks, bowever, are at least partinlly offset by the
decreased risk provided by the reduction in sunk cost investmants, Because
regolziors can substantially impact the financial condition of EDEs,
regulatory costs for EDEs can be substantial ™ .
Opportunitics for suboiage of EDEs by regulatars are always at haod.
" The FCC, for exaraple, has shown a willingness to remove elements fram

the Tist of unhundled clements for Joss than compelling reasons.”’ For -

example, the ECC does ot require that the ILEC provide wabmdied local
switching fo CLECs whose customers have more than three acvess lnes
and are Jocated within fhe densest markets, The basis for the FCC's

switching exclosions way that o few CLECs had deployed swiiching

equipmeny in some dense markets.® Notahly, many of these switches were

doployed by naw-bankmupt CLECs, and much of that switching capacity '

regufiey poguiements, sy well s Belifouth's revined proved i

pera 14.
arwithooanding fhess ible volt t aetions by she FCL {which are swpposed 1o be
. e of e P ol Clui Michael Powell's agenuda for the FOC), what is
1y 1 recoymize hove i thal these cases wre the mininitadive cquivales af

w “na contst™ plea, Tadoed, oy there is no formal recurd kepl oF the procseding snid puilty
' _.-a#.unnn:.%w..&s.suwns...a_uas.az:vﬁnna.?:h....ﬂ.ﬁ:%-.i:%
the sotdamend, die FCC has very delibernerty mefissed to make an explicit finding of fact. As

a legul sty sheredore, these serdoments hive Sitthe ar no probative weight in 2 mibseg
eriminat or civit count of law. Besides, iF 2 fm ives & will makc one doflar mone by
- o than by ith ESBF.S&__ heays choges detesnence.

45, Nee Lawrence 5. Spiwak, The Foor Hi of the Braadband Apocalspse, Coun
Wk INT'1, Aprl §, 260, For 3 miwe detuikad exegesis of the PUL's regulelory Biluees of
the last several years, see genanily HAUTEL & SPWAK, spru oole 5.

46, Despite dwe problemn with demenl-depemikont entry, T EDE cubry sratogy s tuday
ihe most efficctive of providing cosumer chaice in Incal slecommunications., b fact, thase
EDEBs with the geratewt rediance oo he [EEC ase most suceessful in scyoiring markel shore.
Blement-dependent sirategics such 23 GRE-P* sllow Jor (he mpid accomulation of sarket
share wihat the need 1o sink costs jn the nerwek. The relative success of EDEs.
panicularty TINE-P CLECs, perhaps han reduced regaimory sisks Tw the eplatory aroma, 8

hase is x ¥, and UNE-P CLEC: nuy bave scquired sufficient tnarkel
shars o dissournge regulsiory sabotage of that pariicular entry strategy. ’
47, See. £, Review of Reg, Reqoi for b bent LEC Rrodband Tzl :

Servi, NoWca nf Progasedd Rule Muking, CC Docket Wo, 611-337 (Dec. 20, 2001} availiuble
at btip:Hheaunfoss foc. gowodocs_prblic/altahestVECC-03-160A L pds; Review of the
251 Lnbawiling Obligations of Incnnbent Loeal Exchange Cariers, Noloe of Proposed
Rule Sdaking, OC Docket Ko, 01-33% (Loe. 20, 2001). swailahle of hiiphmumfoss. foe guv!
wducs_public/tbehmatchFOC-01-339A pdl. -

45, Jmplemcotation of the Local Competidion Provisicos of the Telecomms. Act of
1596, Third Keport and Order and Fowrh Furthar Sadce of Propased Rule Making, 15
F.LOK 3696 18 Comm, Reg (P& F) RRE (1999
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was oot designed for the pori-side services that subgtitste for imbundied
switching, The switching exclusion is cumemly being reconsidered at the
FCC, however. Parther, the FCC is presently considering an cffort by the
ILECs to eliminnte high-capacity eircoits fiom the list of nobundled
elements. Generally, high-capacity unbundled koops can be mare than half
as costly as equivalent speciat aceess service pwrehased out of TLEC retail
jariffs. Thos, the ILECs* destre to remove high-capacity circits from the
list of unbundled clemeats is apparent. And, the PCC's review of section
271 applications o permit ILECs fo verticully reintegrate aud to provide in-
region interl ATA scivice appears now to bo Jittle more than a formaity,
with approval a nesr-guaranter,” )

While excluding patticular elements from the Jist of unbundied
elemenis cerainly inrerferes with iheir purchase, high prices for elesnenis

* can be an equalty effective d 1o entry. Impu to the purchase of

the ILECS' elements is that the price of these elements ix suppasedly set
equal i lotal clement long mun ncremental costs CTELRICH.” ILECs
stronply uppose TELRIC pricing, and the priving standard has been
challenged in count since its_ conception ia the FCC's Firsr Report ond
Order implementing section 251 of the 1996 Act.” Genenally. the [LECs
nppose TELRTC pricing becanse the prices for elements ars alleged 1o be
confiscatory {Le., are “too low™ or “below costs™) and therefore somehow
result in elawful “rakings.”" :

49, Soe Baviia& SPwek, supra otz 4, st 226-31. .

50. TELRIC iy n method of devzxmining ihe cosr of telophane survive based on the
Forwzrd-looking incremental coat of equipment snd labor without taking inla socotnt the
Tisteeicat, or embeddod, cott, The pricing aethod fu bosed o # hypothelical netwirk asing
the most =fficienl rechnology svaiable. Sec 47 GER. §§ 3150, 51305 (L)
Tmplincataton of the Local G fkon Erovisians lu the Tel Axt of 1998, Fint

" Repurs aud Onder, 11 F.CCR 13499, 4 Conm. Reg. (P & F) 4 (1996) laorrinafior Firwr -

Report and Order}, vaceted fo Vv Liiks. Bd v, FUC, 120 F.3d 753 {fth Ci. 39T),
remanded b fows Lhile Bl v, WOC, 2189 7.5d 744 (Bih Cir. 2000, nert grastal, (o
Comms... Inc., ¥, fown Utils. Bd,, 531 ULS. 1124 2o0vy,

$1. Firsd Report and Ovdler, supra ovle 50, paras. S55-607, o In pary amd vacated i
part sub wors, {ompetilive Teleeomms. Asi's v. FCC, 117 1.3d 1043 (ks Chr 1997) amd
Lows Lails. BA. v. FCC, 120 P.3d 753 (3t Cir. 1997), of'd i par, rev'd In port ATET
Corp. v. Jowa Uitls. B, 325 ULS. 356 (1999}, ff'd in part and vacated In part os rennd,
lowa Exils, Bd v. FOC, 219 F3d 744 (8 Cir. 20000, rert gronted i nowe Verizon
Ceenms. Corp. ¥, FUU, 530 LS. 1124 (3001); Iwplementation of the Local Competition
Provisians in the Tedecomms, Actaf 1966, Orler gu Recousideation, L EC.CR. 1108 4
Comm. Rep. (P & F) 1057 (1996); lnpleaxentation of the Lacal Competition Psviaions ia
the Telecomms. At of 1996, Seoond Order on Recomiderutivs, i1 ECCR 1978, 5
Cowm. Reg. (P & ¥} 420 (1996); knplementation of the Locsl Camperition Provisins i
e Toleooumms, Acl of 1996, Tkird Order e Recuadlderation amd Firthor Notice of
Prapused Rale bakimg, 12,6, 1460, § Comn. Heg, (' & F) 1206 (1997).

5% Ser ez, Briel for Patilioner, Verwon Comng, fue. v, UG 20801 WL 353672
(a8 Bup, CL 2001 (M. O-331); Reply Bdel bm Petlionirs, Verizon Commie, Ine, v
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Some indostry pundits, parficularly those sympathetic to ILEC

- positions, believe that TECRIC pricing will be plased out and tha
evenuatly efernent prices will be based more on historical or opportunity
costs than on forwnrl-looking custs. There is little evidence from cither e
FCC or siute tegulatory commissions that TEERIC will be abandoned, ar

that listorical costs, pmperlym&nsund exceed TELRIC. Mevertheless, the

fisk of dramatic changes in element mbs (perhaps due to changes in

pricing standard} cannot be wivialized® Today. clement rates ars

defermined by regulatory fiat, and regulators can be fickle, Plement-tute
sabatage is a constant, though perhaps weak, threat,

Moreaver, ns Table )| ilusimies, tose CLECs wih 4 Leavy

dependence on ILEC facitities are required to sink uther significant entry
costs as well. For exsmple, the sunk costs of sysiems md customer
aequisition are not small, Neverheless, the sunk cosis of an efement.

depeadent entry sirategy are much less than those of a netwark-based enry -

strategy. Network facilities can be a severe drain on an entroni’s resources
and they substantiafly raise the risk of enfry. Futfhes, the speed with which
customers can be nequm:d may not allow the entrant to exhaust tho
inherent scale ceonomies in telecommunications plant,

Despite these risks of mvesting in wlecommuaicarions plants, some
EDEs have duplicated major components of the [EECs' netwaork to provide
survices. For example, switch-based CLECs typically scywire loop facilities

" from the 1LEC, but cross-connect those loops to their switch and coliocated -

equipment. DSL providers, similarly, cross~connect Joop plant over to their
catlocation. While this kybrid cleenent-faciities gpproach redaces reliance
on the [LEC, substantinl sunk costs are nonetheless required. Further, given
the highly magual loop cutover provess, the degrees of freedom for
sahataps are expanded.

B0, 3000 W 393593 (UK. Sup. Co 200T) (No. OB-501); Hespeudon's Briel, FOC v,
lows it Bd, 2001 Wi 5629 (LS, Sup. CL 2008) (No. 80-511, 00-535, 00-567, 00-
506, 00-503): Rewpoudent®s Briel, WodifCom, fre. v. Vorfson Cumma. o, 200 WL
- B3IOT2 (.S, Swp. v 2008) (Ho. 00.535, OA-SKT, DO-560); Potifionsr'y Brief, Vestzon
Comms., Inc. +. FOC, 2001 W1, 705546 (U& Sap. l'l.ml) {Ea, 00-511), Conmenry of
Verizon Corams, Ine. Beforz the Nal') Telzeomms. and nl‘o Admu Req'lrm Jir
Comesents va Dephoment of Bmaﬂuml Networly and 4,

Do:ku ‘b Ulllﬂ?!‘)-l‘l'ﬂ-ﬂl (Dec. ID 100(0. awiluble o hrer’wwvl otia.docpovs

53, Firsr Report and Or.h-“;m note 50 paras. 5535-G07 (noting that the FOCs
dcﬂlmumndnpmcmcmﬁnnmﬂh:dnhgyummwwlm ke Supreme Cot

and vl argoments werd eld va Octeber 10. 2001). £ Jowa Lol B, 120 P.3 753 -A

inphokfing the $CC's guneric awharity W devolop & wlianq methodolugy wnder the (1996
At}
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The “smort-build” npproack, where facilities are deployed tu a highly
comrolied and meticulous fashion, has met with limited success, as bhave
virually afl CLEC enlry simategies. Neveriheless, tha Leavy bunden of
factlities deployment and the slow, arluons customer acquisition process
have sent wmany CLECS to the prave,” Further, while the light use of ILEC
Jacilities recheces rellance on the reluctant supplier, the ability of the ILECs
to disrupt CLECs® husiness plans is ml removed. Indoed, in some cases,
those CLECs deploying their own plant to complement the 1ILECs®
elements require even more 1LEC inmrvention fo provide aemu (e.g., the
mianual hat-cut process) than the more pose EDBs,

" Tiese hybrid entrants—ihose using both £LEC clements and their
wun facilitics—tepresent the bufk of CLEC backrupleies vver the pust year
of so. This group consists primarily of those providers adopting the “build
it and they will come™ business plan. Not all of the hybrids will fai,
however. On the other hand, other CLECs, with lumdreds of millions in
dehl and slow revemue growth, prohably ncver had a chance.” DSL
provider Northpoint, for example, cartied about 5500 million in debt; 524
milkion in quarterdy revenues, growing at 10% quarterly; and just over $100
millicns in quarterly costs, yrowing ut 20% quartedly. This includes cost of
goods sold and sates, general and administrative costs. As such, Norhpaint

and simitacly situated CLECs were doomed fiom the outset.

While hope remains for a few of tie bybrid entrants, the impact of the
hybrid entrant on competifion unforiunatety “will be de minimis. For
csample, switch-bosed CLECs fice u severe comstraint on migrating
costomers o their networks the highly manual hotcat process. Every
customer @ swiich-based CLEC acquires must he hot-cut ever 1o the
CLECs colfocation equipment.

Consider the effect of hot-cuts on competition in Ncw Youk. Tn New
Yok, ahowk 7,600 hat-cuts are performed cach month.® Assuming a 4%
mouthly chumn rate, the number of access Yines that CLECs can service at

54, A recemt Now Yoax TOVES snicle iltusteates this ba, noting that dudng 2001 tha
mmber of (1HCs lian declinad (bois mare than 200 10 aboot 75, 3xe live [alnincivaly, 4
Phame: Unstont, SHl dunowings the Giants, XY, Tikes, Nov. 4, 2007, § 3, a1 6.

85, Sew, e, Grogory Zucketmim & Deburah Solamon, Telvzom Dabe Debacdd Conldd
Imdlalnm@'ﬂlﬂanc.Pmpambm WLy §T. I, May LI, 2001, a1 AL

56. This estimate i bascd on dala from Deecnmber 2008, whon Vedizoa pu-ﬁucmcd
6878 hor-cuts. Letier 1o Hapombla Jamet H. Delzler, Scetvetiry. New York Public Serviee
Crmmission, Three Buapins Sinje Plaz, Albany, New Yok 12223 fom Willign 1. Smiih,
Senlot Regulatory Covascd, Vediron, New Youk, Tnc. 1095 Ave. of the Ainedcas, Room
3733, MNew York, NY 10036, R Cases 97-C-027tand 99-C-0849 (Jan. 15, 2001) (on file
with Journal) While the 6,000 hol-cats is an aveniged level of demand, bot-cits do have =
pllwhl eapucity constraind thut T far less than Ul for LINE-P, hocause NH-P migrafion,
in frcset case, <hey $4 roquine neasncd dnteTvontinm,
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existing hol-cuf ratés in New York in three years s sbout 135,000 lines,
including the effect of churn. According to FCC ARMIS dats, there are
sbout 12 willion access lines in New York. aud this ﬁgure has been
prowing ut abour 0.25% per mond duving the past five years™ Afer three
years of hoi-cuts, toughly 1% nf the total New York marker could be
served by switch-based CLECs.” Bven with no cham, the pereent of
customers that switch-based CLECS conld service is only 1.85%.

As a point of reference, in December 2000, about 300,000 UNEB-I* and
UNE-P equivalent lines were provlsloncd to CLECs® In other words,
UNE-P can prdice a level of competition in a single month that switch.
based CLEC3 cannof exceed even alier three years (even with zéro chutn),
In fact, GNE-P can provide servive fo nearty fon times as many customers
in six months than could switch-based CLECS afier ten vears of hor-cuts,

nusuming current hot-cut lewls,” Ax discussed supra, the rapid migration

of customers o EDEs s important for the future of network-hased
compelition,

B.  Network-Based Entrants: The Builders”

While we divide sntranis info EDEs and network-based entranis
(“NiLs"), it is gencrally the casc that all CLECs use the incumbent’s
network to some degree. NBE menns cavders that rely wmore heavily on
thei; own fucilitics, using the dominant Incumbent’s network only ia
special circumstances. CLECs in this group at the time of this wriing
inchule Time Wnmer Telecom, X0 Commanications, RCN., and bankmpt

. firms such as Teligent and Winstar,” NBEs generatly targct medium-large

57, ARMIS Fosta 43-08 (undtiple yoari), of htipidtwwvw fis gowechinrmis.

S8 Id. Yhe estimatat CLEC shere is compuled a3 {be nst sum of thes hot-cix sccess Ao
groving 2l 7.000 hat-culs per month, bt decliming st 4% per month un the ceombative ik
af CLEC fincs, divided by di forecast aoces fines of Vesiron {(growing =t 0.235% per
mevuh),

A9, Jd, Thes hot-rut custumair baws i< wsmancd b grow ad 7,000 lines por manth, with yo
ixsplawner churn gt the exlisring alock.

50, Letizr wo Hovorable fanet fL Doixler, supra note 56. UNL-P migraion Lavels ans
hasal o0 Verieon snd CLIC custamer activations during D«:. zam Buth Verfzon wnd
CLRC activaliang stz incheded bectus: they ams functioanlly eq and, herefort, are &
hetrer messtire of scoount-sclivarion eapaciry.

61, Tha esdimded CLEC share oo INE-P i compiaed a4 the net swn o migeted
GHE-P sesesy Fines growing ot 300,000 mipmions per month, bt declicing ot 4% por
monrh na she ensmwbative ock of CLEC DRE-P Hnes, clmlcd by the forecast sceess lines
:f Vrizon (growing al U25% por moath). Sce fooltiole 59 for compuiaiions of hol-cul

ks,

82, O Rickond Waters. Crwach Time for the L?Sfdmmlubmrv.l‘ln TIMES, Apr.’

3, 2001, 5 26, Raiiber Tone Wamer tur X0 Coumestications seives 't mnsy masker o
snahg ldq:lmacsmn‘ue.
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and lacge businesses, md possibly sesidential multiple-dwelling wuits in
metropolitan markits.

The sunk costs and economics of scale cndemic in the locul exchange
macket ure discussed supra. Sunk costs mise the sk of entry, nud the

of scale iated with fixed/sunk costs require large marker
shares to attain profitability. The CLEC industry today is well aware of tha
difficulty of achicving senle eronamies and doing so reloively quickly.

The capital required of the NBE is substantial. As shown in Table 1,
catry casts for XO Communications exceed $11 billina, Despite thes: lacge
entry cosés, about 2 third ol which is i plant, the addressable market of XO
Communtcations is relatively small, RCN Comnanications, with a nctwark
constraction that is limited to the most densely populated areas, has entry
cosis of nearly $6 bitlion for ¢ fotul addressable market of about 1.5 million
housshoids (tofating 1,3% of U.5. houscholds). Access o rhis kind of
capital by & large munber of CLECs is inlikely,

Muoreaver, just ax with the EDEs, the regutatory risks for NBEs are far
from wivial. Permits and ofher govermment approval :usts apgdin, mosty
sunk in nature, a\-engo about 10% of tom¢ [rrn;r:ct costs.™ Qiven that these
costa are incured prior to even receiving permission to constmet, wp-front
invesiments in lengihy repulatory efforts substantinily incresse risk. In
samg cases, permission is not granted or is too costly, and these projects are
caonsequently ahorted.

While ‘il seems thai network-based enuy would eliminate the
prospects fur ILEC strategic, anricompstitive behavior, even network-based
entrants run into trouble with the incombents, As one MBE observed,
“When you o w0 the inenmbents, the inventory of conduil abways seens t
be shrinking, They want you wego out and dip up fhe sineet and nm up your
own costs.™ Thus, even those cnuants that arc nciwork-based in nearly
every respect st interact with the 1LEC.

Mareaver, the amnipresent regulatory risk in telecommunications
even impacts the NBEs: “We're in a legal strugple right aow where [the
incumbent is] tying to say ihat we don’t meet the definition of a CLEC
because we're 4. ‘carriers” cander’ They don't want to ynbundie
anything.™ Accordingly, it appears thar even dividing up entrunts as
element-deperident or networked-based is problematic, Every entrmyt must
deal with the Incumbent and is a poteatial victim of sabotage; It s just a
matter of degree.

£i3. Sweenay, supranoiz 16, 5L 10
6. Alwt?
63 W
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TV. THE MODEL
The review of current entry i 13 two ¢ th

First, the dominant, vertically fmrgmrad incimbuat firm has powerfid
. incentives to hinder, If not completely put out of aciion, these CLECS

relving on its unbundled elemsents 1o provide service, When an ILEC sells

sn nnbundied loop 10 @ CLEC in the wholcsale market, that lonp will
almost cerfainty be used v serve a current: customer of the 1LEC in the
retait marker. If service provision is mutaally exclusive, then the ILEC will
lose that customer and the monthly margin asspciated with thas enstomer. If

the regulated price for el ts does not compensate the ILEC fully for its -

cost and lost marpin, then the ILEC is mwolivated 10 sabotage ihe
tansaction. Secoud, entry into the loenl exchange market by a large
mumber of providers likely will require access (o unbundfed elemenss
supplied by either the ILEC ora CLEC, -

These basic ideas, mixed with the influence of scale ccoaamies and
* sepulstion, serve as the foundation for the ecomvmic model of incentives
presented in this Section. While the presentation of the model is greatly
simplified for consumyption hy a broad audience, the mode! is technical by
ils very natnre. Numerical examples are provided at the end of the Section
for thase wanting o avaid the more technical pmsentation,

A, Primary Assumptions of the Model
All analyses are based on 8 panicoter set of assumplions, and this

analysis is no exception. The assumptions chosen here sanplify the anulysis -

while ceptusing the salient features of the iclecommunicalions markets
under investigation, The assumptions used in the model here include the
following:

{a) There i a largs, integrated (wholesale and retail) incumbent (ke
ILEC) that is fegally obligated to sell unbmdled nerwork eb 0 retail
competitors al regufated prices:

- (b) These incumbents may “stbotage” this process thronph nonprive
means;

{¢) Scale {or density) econcnies eaist in netivork or wholesale
oapemntions, and thess eoonomies wury be substantial;

{d) While scale cconomics may exist in retail operations, lhexe
economies are smaller than those in wholssale operarions; and

{c) Wholesale services and elemenrs are required to provide retail
aervices, on & “one-for-one™ basis.

Sema-auritae B 121 P
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. The followinyg notation simplifies the model: -

© M5 vl market share (% of totul market sales) enjoyed by
finm §
4 t dominant firm
J =1 other inteprated finns
J=a b, o ., stand-alone, nondouiinant rerail {irms;

8, wholesalo markef share (%2 of total market sales)
enjoyed by finn &
. k=1 dominpot firm
£ = 7 other intograted firms
k=w stand-alone, nondomivant retail firms;

¥ typical reteil margin (raventes less refail costs and other
service costs an a par-cistomer basis);

Ct5)  ioral economic costs of a network aof stz S,
representing il costs of the physical nem'mk and iis
operations with C'> 0, €750, and C(0) ~ o

? regnfmied price of & plece of the network (“elements™)
usad 10 provide service (o retail customers;

z per-amit custs imposed on 2 competitor by & dominant
provider of clemoents that do not result in a revenue o
the prowvider. i.e. nefarduus “sabotage™;

v, unregulated price of 2 newwork clement sold by an
integrated, nondominant firm, lo a relail competitor of
the selfer;

L unrcpudated price of a actwark clement sold by a firm
having mo other business o a fiem oftering retail
servives.

66, The flion C13) § inal cost. whers owrghed eodd 1 s Grs
derivative of the cost functlon wnl: redpedt 1o (he quantity of clement pradired. The second
derivative of the cost fmclion in C'TS). These axsumplions merely imply that prodocing
elesteents i costly (C5) > 01, but Ihat iera ar¢ scule economles in this process (15 < G
and 1o Axed costs (X8 = 8). Reanamic of scals cauld be defined ax decliving average cost
i, fined combs ard pursitive) with wo chang in the vonclusions of the paper.
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duas mot lully recuver the total cost of the firm. Long-ran avemké codl,
C(S)IS',' is the mininmm price consistent with viability of a wholesatc-only
geller,

C.  The Price of Elements

. The gext step in the model is to enalyze the conditions under which

elemant gales ¢an be mads. Figure 2 illustrtes the opponunity cost fo the
dominant finn from selling ong of & few e its, and the regulated level
of emuneration they obtain fom such sales {£),

CiSay
[ /
ot 214 t>F
a MS* 1

Figure 2. Revenue, Opportnairy Cost and Market Shere

The model assames an Figare 2 that 7 is sulficiently high: £2 £3(5)),
whre ¥ exceeds the long-nm i tal cost of the dominant firm. This is
nol the same as assuming F is remunerative, however, since .scale

econumies are present. The analyses to follow do uot depend on this

relationship. :

Fignre 2 iftostrates an imporfant fact: the dominagt incimbent is
willing to sefl an elemant at price of 7 onty i M5, < M5,* where t<F. At
all highes market shkares, the apportunily cost { éxeeeds £ and tie incumbent
is unwilling to scll cloments. This unwillingness to seH clements is driven
by the Josi retit margim of the dominaue incumbeat 343 + y. The conclusion
is strengthened if y falls as elemeni sales are made because the seller is
marginulizing; the elements redace the marpio on slf units sold in the rerail

operalion of the seller.™ Vi, i€ element sales ingrease price campetition in

Seegat-awnlbnar LAWOD 1221 M
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the retail market, then the mowubent’s inceutive 1o setl clements in the
wholesale masket is diminished, For simplicity, this model considers the
sale of a single clement wilh presomably negligible effects on rekail
margins. Nevertheless, the fimpact of price competition on the incumbent’s
incentives is noteworthy. .

D. Sabotage

“Sabotage.” as ysed in this Aricle, has a very specific definition, that
is. the ability of & dominast firm ro raise the cest of a rival’s key input of
production by nonprice behavior. Whide sahotage can oceur in 8 voricty of
coufexss, the inhievent tension crested by the wholesale supplier versus
retail competitor conflict, cspecially when the wholesale price {5 repulated,
provides fertile grownd for abuse. That Is to say, the dominam, integraied
fitm it regulsted and is legally required 10 soll elements at price 7. Here,
however, cxperience highlights the substential gulf between the
requiremnents of the 1996 Act and veality. Suppose that the reguiated,
domi! fiem: can i nonprics costs of x, where z 2 1), per efement on
buyers, slthaugh they will carn no revenue by this action; that is, z is a cost
to bayers but not a revenue to the seller” Civen this possibility, at what
tevel, if any, would the domioant Ffinn choose to sell?

H i3 clear that, when AS, < WS,* the dominant incumbent does not
wat {o scll eletoents, Thus, in this simation, s will be set at its maximum
feasible value 10 impede the sale of elemems. Because the sale of a single
clement is undesirsble, the snle of moe fhun one element is also
undesirable because s larper quantity of elements sold is mare likely to
reduce or merefy nat increase the rotail matgin.™ Cost-based prices do not,
and should not, ineorporate such manging. Thus, cost-based prices am set
halow the opportunity cost of the incumbent. Conseguenily, fo fhe evient
that ihe inewmbent dominant firm is uble to bupove vosts on rivals, its
incentives are to do so.”

69, Nurbe that C1SHF i the Functional equivalont of TILRIC

T0. Lower retaif marging sedocs oppodunily costs and tins encounape demient Fales.
Howevwr, the solier will Bot puposelully toduce #ix setail marzin through the sale of
k b4 b medie: it opy ity epsdss; the rednectt nargin xiTects afl tosomers.

71. Beard o al., supra wote L. ar 105,

72. Ths mudel shows bt the doniirant incumberd will el scll ame cletnent. This
specification. of the moddd is for coovenience, birt ibe sams sesult holds for Larger guantities
of elemzats sold,

7. A similar sitalion cam b obwcrved 1 the mardet for multichannel-defiveted video
pragmmming. These, both te up {prog ingt wod d {distrinstion)
markets wre alvo dhameserized by high sunk costy and the nesessity of achieying scale
covnornics. For this saoa, many cable multiphe sypicm. operatons (“MS0S™) sought o
mitigate theie risks by verticully integralitg with popular cable networks. As acest lo theie
popalac cable networks was ke Lo b ability of & comperiror—such as satellio: providess ac
calils overbwildots --io saccend in the mmrket thess Cerrically inteprated cablo M50 had a
sirong incentive lo enguge in strategic anticompetifive vondut agenst dheir vivals and
ultinaety did. bi onder b stnp duch saticompetitive condind, Congress was fiwowil 1o
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E.  Sales by a Vertically Integrated Nondaminant CLEC Provider

What of element sales by a nondominant vertically integrared CLEC

provider? The above onalysis can be extended beyond fhe dominant
incembent to any integrared seller, inciuding CLECs. An ipteprated seiler
is willing W seil an elemend at any price r only if its market share is less
then a critical valuc determined by CXS), 7, and M5, For example, an
integratect hut nondomirtant seller would sell an clement at price r only if r
> 05} + M, - . DF course. such & prce may not be remuncrative with
b fal smle = ies at §, but this relationship serves as a lower
boundary. Note that the valus of L‘(S.) may be quite high when 5, is small,
as are many CLECs, due fo scele economies it hetwork elements,
Competition, to the extons that it exists umong sellers of élements,
may impose a maximurn price dhat any given inlegrated seller can charge
for an element. 1f so, cull that price r_. Given S, ¥, and MS, we may well
have M3, > MS* for r,_, implying no sales of el:menls by larger integrated,
um-egtdntud firns becawse the large retdit market share increasvs the
opportumity costs pb such seles. This “no sales of elemenis™ strareyy is
maore likely when refail operations of the firm {MS) arc larger, the rerail
margn (Y} s lavger, and the wholesale operations of the fim (S) are
simalier. Fmportantly, the nondominant supplior’s wholesale rares arc
unregulated, so there is no incentive’ far strategic nonprice snficompetitive
behavior. The nondominant wholesale firm responds to |ts incentives by
adjusting price,
Clearly than, the presence of scale economies also affets the
behavior of ventically integrated CLECs as well, but in what way? The

moded indicates thut while a verticully integrated CLEC may not opt for 1~

separate wholesale business strategy in addition to ils setail opesations, the

CLEC wilt not go out of its way to frastrrc entry as the SLEC would Thar

is, xaborage is the risult of regudated prices for elements ihat ave below the
opportunily cost, bur not necessarily the average cost. of the incionbent,
Vet because the price lor elements is not prescribed for unregnlated sellers
(CLECq)}, these firms bave no incentive to sabotage transactions, However,
a3 also uated aboge, the higher the oppommily cast of the unreguiated firnt,

the higher s r—ihe price al which the ynregulated firm will sell elements.

proowilgats lthmaﬁmAumrulﬁimhf: lWCabkAc«hmqnlmraﬂnmhlcgmwd
MS0s who deliver grogmmming over sizlliz o d why their

worg s the public Iniorest. 47 U547 § 548 (Supp. ¥V
19991 For a full zxeguu of the Propram Actes parmcligm. ser Tames W. Olson &
Earwrenes 1, Spiwak, Con Short-Teror Lindit on Sirocegic Fertical Restrolars fovpeove Long
Tersn Calle Iachessry Markar Perfivmaner?, 13 €Aup020 ARTS & ERT. L1 281 (1905); sex
alro George 3. Foed & Jolm 1, Juckion, Hordswial Concentration and Fertioal fntegration
{1 the (able Tokvigon hadusy, 12 Ry, OF bxous. Oni. 301, 504-06 (1997).
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The element price 7, is decreasing in &, and incressing in MS, and ¥.
Accardingly, a fully tegroted nondominant CLEC provider with o
significant marker share in the vetail market will nof affirmatively seek to
thwart entry. Instead, this CLEC will simpiy ffir elements tu the wholesule
marker ot “high™ prices. As a restdl, while ani EDE muy be ahle to
purchuze some elements from o CLEC for short-term purpuses, purchusing
elements from the ILEC is ahveys frastght with pexil,

F. Summary of Model with a Minmerical Example

Although of a ﬁairljtu:hnical natitre, the modal deseribed here merchy
formalizes a faidy simple mud common-sense notion; whenever an
inteprated firm sells a petwork element, or network services, to @ rotall

. competitor, there is a chance (hat sale will cause the integrated firm to lose

a customer 1o the bover. Tn a sense, sach sales tn relail compeotitors fmvolve
the dsk of alsp “uel]mg" = valued ulsmm\:r, and the uucgmed firm will
recognize this facl in i actions wward Mase secki lzgate services.

- Further, the risk of such’s loss to the seller is miated dm:,;.ﬂy to the seller's

market share in the relevant market. For axample, a firm with a ncar-
manopoly in the zetail market will ulmost surely Jose- o customer if it
supplies a relail competitor witls the ability 1o offer further retail services.
There is, after all, almost nowhere else from which such a custamer could
come,

The weluclance of integrated sellers (o gell clements or wholesale
services can be measured by the prices they would induce 1o volotarily
sell such elemenss to competitors, Forther, in order for elementg to be sold
by an inteprased fivm, the price charged must slso be below ihe potential
eamings of the buyer, so that the sale is economically sound for the refail
firm. The analysis presented here allows this requirement 10 be analyzed
and imadesstood wsing simple nunserical examples, i

To make it concrese, suppose thal i some piven markat the economic
cosl of ibe necessary element—C'(S) in the model—Is $15 per month for a
firm with a 50% markes share in the wholcsnle market. Suppose furder
thal, given ihe additional costs arising (fom refailing, -an efficient retail
service supplier could expect to eam & maggin of $23 per month---y in the
model—nol counting the costs of ihe wholesale element. This implics that,
given an clement of cost $15, 2 custamer in hand s worth 510 (§25-815).
Then, the prices in the second column of Table 2, v in the model, would
he required by the futegrated seller in ovder to induce them to s:fl the
element, with these figures related to the integrated finn"s market share in
e relevant markei.
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Tahle 2. Mnimem Element Pricea
Retil Maskel Share Manimusn Element Price

{345) o)
Lir:3 15.00
5% 17.50
0% 20,00
T5% . 22.50

| (K 25.00

Although a very simple example, ihese calculalions show tha! the
willingaess of sn integrmed seller to provide ¢ wholesele service to a retail
conpetitor is directly and positively refated 10 the rerail markel share of the
infegrated firm. Since b potential competitive retailer that might seek to buy
clements is likely w be opuraling on lower margins than the existing
deminant finm, clement prices of the sort iliustrated hete can bo expected o
substantially reduce the sales of clements and the emergence of
eompetition at the retail xage.

. Market Examples

Because there are no imtegeated, nondominant CLEC suppliers of
Jocu] exchange elements, comparuble examples must be found elsewhere.
As an analogy, consider the wholesale market for long-distance services,
where the “eloment™ in this context is access fo 2 nationwide fong-distance

network. In the Tong-distance market, the retail market share variable 45 is

property characterized g the undortying earrier's nationad market share; the
long-distance masket is nutionul in scope. Any of an Intey

interexchange carrier is potentiod prey for a retail carsier nsing the facilitics
of the integmted fimn, Assuming 4 is egual scross fioms and scale
econontias are . exhausied for all national lomg-distance netwerks, e
expectation is that the price charged by interexchange carviers with lanne

. . retnil inarket shares would be kigher than those without such shares,

Table 3 pravides an analysis of customer perceptions of a
tative sampling of wholesale carrier price paias and the respective
carriers’ retail macket share, The model sugpests that AT&T, the largest
retail provider nf long-distance service, would have the highest prices for
wholesale capacity, Table 3 indicates that customers and potential
" customens of ATET wholesale capacity view its prices as relatively high,
reswiling in the lowest rating for pricing {4.26). Fudther, those carriers with
the smallest retail market shares aye piven ihe highest rating for pricing
(7.00). While the duta presented in Table 3 ave not perfectly comparable w

Shewaswar L nag BLOIT 1AL PM
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the analysis sbove (the macket share data are not perfectly malogous aud
other factors influence price), the gencral relationship is compatible with
expeciations, Furth while AT&T has the Jacges! network and fargest
retail muarket shere, MCI-WorldCom s the largest wholesale eander. Mt
appears that AT&T's retail market share continues to influence the
conyrny'*s behavior in thc long-distance wholesale market.

Table 3. Pricing SatisFaction and Morket Share of Interexchange

Carriers™
Py Market e
Safisfucdun Shure
Earvier Imdea Phot of Dl Polals
AT&T 56 037 1. wit Teend Linn
Cable & ) 2008
Whreboss
Aohal 551 0.0 -
PR .= T S Y —
Bonaduing 439 1008
MG sd41 0223
WorldCom
Qwent bAL ] 24930 [T N 1Y
Spriat 3138 taso
Tebeghe [¥2 [
Willlams 383 a0m
Mhe Saall .
Corrlers 1.0 KA
Mezn 548
* Higher values Indicats lower peices,

In stok econtrast w the highly competitive market for wholesale
capacity in long-distance services, tho wholoeale market for the U.S.
wircless industry is immature, The opporiunity cost model sheds some liphi
on this fact. Tlistorically, the macgins (y) for wircfoss service have been
quite high Furiher, the wirtless cumiers have only recendy begun to
exhaust scale cconomies, suggesting C{S)} was large historically. 40&5..
mamket shares have somewhat swhilized, sllowing wirdess camies tw
hetter assess their npposiunity costs. With wireless margins lower, marker
shaces stabls and dispasate, and scale economies near exlumstion for some
carriers, the model presented above supgests that a wholesale market in

4. Jody Reed Smith & Taher Pxﬂ-g.g. Reseliers Rure Wholesale Corriers, Priose:.
March, 2680; Trends in Telephone Sorvice, Falemt Conmunications Commission. August
2081 (Dala For yoar 2000, of Table 10,5
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witeless telecommunications may emerge,

Notwithstanding the sitoation in the United States, {he formation of
such a wholesale wireless murket is nonetheless well under way is the rest
of the world These self-described mobile vinual network operstors
(MVYNQs™) such as Vingin Mobile, Sense Comnwiniestions, and the
Financial Times Group (firms that are essentially “marketing machinzs™)”
are afl making significant headway in nmnerons markets in Europe, Asia
und- Austnilia.” Not surprisingly, tecent trade press reports reves] that
several LLS, wircless carriers arc wanmng up o the idea of nffering their
capacity as wholcsale suppliers as well.™

.13, See, ¢p, Rowers, Browion sa ke Fighn Abfing s Meblle Weupon, TotAL
TeibDim, Sepl 3, 2000, owilable o hipctewwiotaiele.comiviewusplurticld =
ﬂ3ﬂ£%—ﬂ&nlegnmd— 1222 kw—Rransonttouse-Viegin

76 See, e, Teferom NZa A4PY Looks jv.drrmvﬁ'a Jil’lml)ca!s ToraL Tn.er.m
Sepl. 7, 2004, ovifable: af bitp:rivevesy forslied Tarticle{Da g3 8608 Pub=TT4&,
catesorpid- 828 kbw—Telecan+NZ; Virgln Plons USS550m Askun i, Sear 1K Poriwer
Svon, TorAL Tuirtim, June §3, JU6L mwilable o1 bigyfwew tohdicle. combvice asp?
articielD 405008 Fnb TTXcwecporyid EXSEkw Vimgint (mding, sccocding lo Ross
Connack, Chicf Hxecuive of Virgn Mollle (Asiaj, that the UK. based Virgin Group

“plass o rperul LISSS5R millinn nn cxpanding its mobils virtust nelwork opcrations in 10

Asion reginns over the nexl thie tn ﬁwmr:"]: Ilny Le Maisten, (.pa-am Mwm. No!
All Firgins, Raaw, June 1, 200, availohlc at bopeibnw
mmmmmmwmmwms&kwvwnn Geurge Matioy, COR Buors fh-
Power of Senaller HINCr, TOTAL TELEOUM, May 21, 2001, availabie af BapiFerww,
otaliele comyview: nag articde =40 104% Pub=CWT & caligonyide T S w=0R; Anale
Tumex, Alabile Yiriol Network Opa-nm Tabing Ruol. Npw Cawniiae, Ape, 1, 2001,
avellible  butpsFewudotalich 2uclich "nmss&mnm

oacparyid-ToS & xnRool; Ame Young, FT awl the Caplme Warchousa Form AFNO

Destd with Cellnot, TotaL Tereoom, Mur, 5, 2001, evaitable ar ltipd wwwiotaivele.
comviewrasparticksH =375 828 b= I T 625 & kwel urpl Joarwe Twafle,

Adohile hrmnf Network Operatory - Morklag Ot Their Jerritory, Cinotinl. Wb INTL, -

Mo, $, 200, avaitubly’ at npivew toiakiel prarticlef D=3 75308 Pub--CWI
Scalegoeyld 10584 MobiletVinmoltNerwndd; Ame Yomms, MYNOs: 4 Harker
Exyontial or om Operuror’s fats Mﬁrg’ TOTAL TRLECOM, Veb. 21 2000, enceluble mt
itpffve tntadiele. comyv HarticlcH)=F 7255 & Pty ramwr-ﬂs&kw-lw
Kuine: Qerand O"'Dwyes, Nanvrgwn AfFNQ Secy Sease in Nordie Egmnsion, Trar
TEER, Teb. 6, 2001, maifakie ot btperwwrr totalicle.comfview, aspYarticteID36637
&Pub~TI & categorybd-623&ckw—Norveglan 1 MVNO; fimma McClune. 3G Owners Awosh
with Vil Parmer Offers, Cosnitrs. Wees Inr™y, Jan, 15, 2001, awifable ot hitp:/fwww.
Imll:l:m‘vier.aqﬂlﬂklelrk]mihm'l&uwhﬂﬁ&hndt}mum

77 Lcc.q,. Bruce Chaistian, Bented: Chonmels for Wirehuss, Proses, Moy, 2001, ar
htp icles/13 booverbbml; Firghn Yeamss Gp With Speiwr for
OLS Services, Revrens, Oet. 5, 200k Speint, Fitgin Form Wirdess Jolat Ventire Ained of
15- o 30-Year Olds, Bus. ), Oct %, 2001, w hitp:Fwwwkansascity hizjoursls.cotnd

hnﬂunymmadmn‘l"l(ﬂllzdndﬁﬁ.htmk Thoe Ofaveend, Sprdat. gt Croaes Wireless

Jobmr Femtora, Winkirss News, Oct, 5, 2000, of higoifwivw intometnews com/winloss’
articts0,, 10692_89S121,00.btml. .
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lV. IMPLICATIONS OF THE MODEL AND THE CASE FOR AN ADCO

A Emerging Trends

The anelysis abave indicates that the opportunity ecost of sclling

s fises as wholesale market share declines and retail market shae
increases {holding the rewil margin constant), suggesting the fnliowing
pussible conchusions. Firs, there is season to belivve thal »o jncegroted firm
with large retail presence will emerge as an gfficient, cost-based supplier
of network elements 1o rewdl competitors. Moreover, the yegulued,
dominant firm, and any larger integrated firm, may well he reluctunt fo
creafe its ewn compelition thraugh element sales. For both domioant and
uandomingt providers, (hore is a clash between scate economies on the
vne hand and retai) market shore on the other, Size does matrer, so to speak,
but in conflicting ways. For an imegrated provider offering no clemenis lo
the wholesale markes, wholesale (3) and retail market share (MS) ure highly
carrelated, The opportunity sost of selling clements declines as wholesale
mardot share increases; the appartunity cast of selling efoments increases
as retait mmrket share incresses. Thus, I ix quite possible that the lowest
cost providers—those exhausting economies of scale—-da nor participate fn
the wholuscle markef, particulorly at better prices, beram-e of ¢ Mgh retait
wiarket share.

Second, the presence of scale economies suggests ihat smali
wholesate firms, or refuiler self-supply, may likewise be nonecunomic,
Realizing economies of scale affects profitability; thus. exhausting scole
economies is desirable. However, dving yo may be difficull if wholesule
miarkes whare Is tied directly to retail markes share. An integrated fiom nay
he unable 1 acquir sifficient rotaif share to oxhmigt seale ccanomics at the
wholesale level, The rewil market share of the fnn, however, may fmpeds
the firm’s ability to incroase wholesnle sales to achicve seale economies by
rafgne the apportumity cost of clement sales. Thus, nunerons forces
operate againss the prospect of wholesale supply by integrated firms,
whether dominant or nondominmn,

Similaly, ¢ Jarye retoil wmurker share fud’icu!w thut the incumbent
will have o significont incentive to sabotage and discriminate against rivals
in the wholesale morket, Furthes, the scale econumics in the local market
are more significant then in long-hanl senvorks and theegfore it Is unclear
whether inelividual EDEs will ever acxquire syfficient market share 1o fustify
the construction of network for their exclusive use, As sutch, for thuse firms
‘thar refy heavily, If not exclusiveldy, on the incumbend (o provide wholesule
clements at fust and reasonable rates, the econamics do not bode well for
long-term viobilip.
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What, Wizn, is the altemative? The anslysis preseued here illusirates a
‘potential  matket-based solution to this dilemma: the entry. of the
wholesafe-only fime or ADCo. Such a frm can offet retail entranis the
Immediste advantages of larger scale, shus obtaining scale econosies in
network opepition, without the retail-market-share-drivea disinceatives to

. wholessle supply. n addition, ghven the wholesals nature ol the ADCo and
advances in wechnolopy, retail eatmants can use the ADCo's fucilivies (. &.
essenfially a “dumb pipe™} to provide customers with tail
produets and services thar the incambent setwork s simply wwilfing or
unable to provide (e.g., managed TP services). Accondingly, while the

. mamber of local access petworks the market cen sustuln may be few, the

wholesale natnre of the ADCo nonetheless permits the number of providers
of advanced tc!ccammumcauons products and services in the local market
to be muny,

Specifically, an AlXCo can and Is willing 10 offer elements with an

ecanomic cost of C{S), and al & fully remmerative price of C(S VS, {i.e.,

average cost). So fong as such a finn is able lo achieve safficient scule

economics, it may well be thar OIS ¥, <r,,, where:
o =mini{CS,) + AT, -y, C(S,f; +MS, -y}

ar. equivatently: .

T = Minjr+ 2, CIS,)+ MS, -7},

fn other words, the averape coat of the ADCo may be helow the
oppun;t.mily cost (or mimimum element price) of its potential inteyrated
* wivals.

Talile 2 ahove can be expanded to include the minimum price of the
ADCo, assaming that the ADCo and the integrated provider have the same
cos! fimction, bul that ADCo, by definilion, has no retail markel share.
Thas, the minimum renmaemtive element prics for ADCu is equal to its
average cost (C{S¥S) or THLRIC—~$18.00 in this case™ As shown in Table
4, ADCu’s price is below the integrated fian's price in some cases. As the
retail markel shave of the integrated fivm rises, the ADCo price is below the
integrated firm®s price. The difference in prices is the result of the retil

T8, If oud, themvetail rmes will pay the intigmeted provilkes thels oppertanty oost.

79. Tie2 ADCo cannor self clements al mangiug) vost, whercas the incunibent a1sy 6o 5o
beanse its network costs ars vunk. In sibor wards, wn ADCo would nol enter (be market,
el incur sunt. costs, i itx exprctiad price dd wek extesd manginal eod.
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market share disincentive (M - ) posscssed by e integrated firm,

TFable 4. Minimum Element Prices

Integreted Firm's Integratod Firm's ADCO Mimimum
Rofail Market Share Minimom Eleracnr Ellemoent Price

(M5 Prics . £Fiaim)

(ras) :

[ £5.00 18.08

W% 17.50 |H.00

0% 20,00 1800

5% 2258 1400

L00% 25.04 8.0

‘e condition umder which the ADCo can profiisbly service the
wholesale micker does not require that the ADCo exhaust its scale
cconomiies. Even if the ADCo is somewhat less efficlent then arper
providers, due to a smaller size, the fack of the rctail-driven disincentive
may allow the ADCo to profitably supply n wholesale market. Thus. the
presence of more efficicnt, inwpeated finms is immaterial so long as the
retail-deiven disineentive 10 supply the wholesale market is sufficiently
large.

B. Residuol Public Interest Bengfits-—The Inupact of the ADCo on
the Incentives of the Domindnt Inctmbent

Perhaps the mosi important hencfit of the ADCo would be its
poteatinl effect ou the fucentives of the domlnant incambent to exercise
market power (i.c, by mising prices or restricting output} or to cngage in
efforts 1o defer neW enlty via strategic nonprice behnvior.

Forr axample, it may fust be possible that an ADCo, and its customers
serving the retail market could grow large enough that the market shares of
the integrated finms, both wholesale and retail, ﬁ:il sufficiently to render
them valid competitors in the wholesale market™ Thus, tike structural
separation of the dominant provider that aims to climinate the retail

. disincentive in & ore divect way. the ADCo can alter the incenthves of the

dontinant pmv:dcr 30 that supplying the wholesale market at competitive
prices is cconomic, - )

More importently, it may be the case that the presence of an ADCo
wil{ have an cven marc profound effect on jong-term industey steuchare,
That is to say, ever since the ATRT divestiture, there s been grent

80, This posedd b ncitdier indicertzd msr neguined by the misdel.
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disenssion nbout the prospect of legally mandating incumbents to separate
strncturally their network oparations into & separate LoapCo.” Structural

* divestiure, by separating retaif and wholesale operations, eliminates the
vetail madksst share disincontive to supply the wholesale morket, as welt as
the incemtive to sshoge. Repardiess of the economic mexits of such a
stctima) separation, however, such 2 notion appears 10 be & politicat
nonstarter.”® Given the incumbent's inherend. incentive 1o hlock entry, as
discussed supra, it is noncthetess reasonahle 1o inquire whether there could
be some mechanism or circumstanee wiere an incumbent would find i
mare cfficient to disaggrepate votantarily its local access,

The presence of an ADCo may just be the caralyst needed o provide
an incumbent with fhe incentive 1o disagpregate its network Zacilities from
its markeling operations voluntarity. Il the ADCo reveals any discconomies
of verticul integration (10 the extent they extst}. llwn vertically inteyrated
finhs may thonse 1o divess th ¥ ilv, b it would he
mors efficiem (i.e., mare profitable) for them to do so. This woluheary
resiructuring would be the coanscquence of an ADCo revealing the presence
of discconomics of scale, scope, Jor sequence between tha retail and
wholtsale compousnts of the firm.” A full analysis of this possibility is

Srwar-aac o N SLTHYT B30 Y
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beyond the scope of this model and Asticle, however.

V1. CONCLUSION

The purpase of this Arliele is 1o shed some lIEhl on the path of fulure
evnlution in the petitive 1edece Justry, as well as to
cxplare its somewhat tmoubled past and present. While it is plways desinble
to break new pround in research, this analysis will nat be particulardy
groundbreaking to those wost familiar with the telecommunieations
industry. Indecd, this anatysis, in many respeets, s a Farmalization of ideas
shared among industry insiders for decades™ The economics of the
telecommunications indusiry, partienladly the supply-side economics, has
ool chapged much over time. Fewness in supply is the mle, not the
exception. Instead, fiber optics and other fechinological novations remain
key drivers of industry sliclure, notwithstandmg the inhereot economics
of scate and sunk costs of clecommunications networks. As Professors

Carl Shapira and Jda} Varian succinctly state in their book informarion
Rules: “Technology changes. Economic laws do wot ™™ Accordingly, if

R, See Morris, supr noic 4,

- B2 P mmplc.mn—gueﬂm :Loqﬁ?nmn{dbcmmuukally unyustairable. Sev,
L lcfl'ruy . Eixenuch et ol., Regvlutury (horbill: Peompdwaniu's Propoyul to Breakup
Bell Atlontle, Pmumn and meiml anchtinn, D:c 14 1)99 af ll.lpd'nwpffmx,

pap hm, The :he Frst, e

Loq:Coscosunmmnk.mdnhualmdy "'Ihumlz 4 © be
stMmhhﬂlumrmdhlmupﬂ:dmmhhgmlynﬁwﬁmm

that thenz ore po cdlier kocat aecoss facilitizs jor cven a fow), it

ssmning

ie hiphly Hiely that segulavocs wilt stilt |mpmmmnofmmmﬁmmmlmp&
Ad such, it I noclear bow 3 LoopCo woul i when i

Loatx are Quaratiterd by negutation. Flm!!y.llmuymmmlhlllul.my(‘u uwldnmd
:brna&cuymafm lhmughthe markel bocmese divestitore has | it Tnecas

o ‘discri and nepleced 4 wilh an incantbve W sl 23 much of i produd (e, local”

acreas) lnunmypdcnmlbmsn it could Aol Indeed, i LoopCa i really tach an
incfficicrt business proposition, {ben why did British Telocom seject offers of $LEA bilkin
ond $25.7 billion respectively for s Jocal scoess nctworks from flims who roatized the
henefit of bredking nerthe value of 13T assets via o Loopto? See Dan Roberts, 8T Kebyds
Abn Offeer for Linos, Fasi, Tiues, Iufy 30, 2001, § §, xt 1% {quoting potential purchmsr a5
belicving the “BT has ignoced the potaitial of its Yocal foop bacawse any ADSL services
providsd by dval sperstors compste with i own retel division ™); Andrew Waed, lFenl B
du 323, 7bay Cffer for BT Fised-fine Nenwork, Ent. Tiss, Aug. S, 2081,

83, Sue Goorgs: ), $iightr, The Economics of Infirmation, 60 J ov Pov. Boos., Bssue 3
(Joke 19a1) e 203-25;: Darany F. SpeLusk, Rsauanon ang Maskirs 119-20 (1989%
WELLAMSGR, supra noke ¥

A classk le of baw changi lhennd:rlym;wmnfﬂumﬂdcmfmc
firmis un"vuhnhﬂy" saggregabe cam be found o ATAT's spinoff of Lucent
Fechnologies (né Hell Lahs} ‘o wit, hack when ATRT had x o monomdy mver
evexything short of the spuken wond, il wax very efficiont fiw ATET 1 bring the ermiaat

equipmesm sucior of the mdnstr} "mn ul tha marked and imo the B —ie, munufacturs its

terminul equip on a v ted hasis. fn the midiphtics, however, i boog-
distanee comperition waa in its infuncy, & more forward-looking FCC |\'¢n!m:d] that
coiptilors should have more than e saurce of mmmnl swirching aqmpmant (ie,
ATETBell Labs). As such, through stings such as £ int=r-
facet aod plugs, the FCC exscrfally catved-out the terminal equipment marker o allow for
commpetizgd supplicee
By the mid-1990%, the market for irml equ way i Mot pnly
was there Bell Labe/ATET, but alst othoy vendors sach as Clsco, Sicmens md Martel and 2
wide vancrynfndﬂr nivhe an:mlns.'y players es wull, Ay the result of this camperition far
the equi vendar side of ATET faund il was lesing cusioniers

' because, a8 & corporate cality. nlwnazn jtiited from sefling to would-be sivals, and the

petwork/mackiting side of AT&Y was linied oaly Lo what Bell Labs cane up with, (Rven
this dumped marke? strocture, # was nny more effivizm (i.2. neve profitable) fir AT&T o
dissggregate volmbarity Bell Labs (now Lucent) from ATETs ielephone bisiness ¢ic.
Thring the tansaction oot of the G and iuto the macket). fn 2o doing, hoth firms e better
nﬂ‘.uhl:mmmwn]llo: witle variery of citstomers, and ATET monw baa & choier of

venidors who distinguish themseives o both a price andfar
senviee qualiny or lrchmlnglul barig, Sew NapIRL & SvwAK, sepra noke 4, al 35,

#4. Indeod, the notion of 30 ADCo was firsl flashed oot by Jeay 0. Duvall i 1994, and
has !;m !:uﬂm abw fm.]umlly since than. See Jery 8. Dwvall, Euwry by Eleceric: Utilides
Into Reaud iant Warketc fmplicetions Jor Public Polfcy, Paper
P Bd'ulemef‘ ications. Industiry Comenittes, ABA Sortion of Antnes Law,
Colicr, Shannan, Rill & Scow, PLLC, Washingion, D.C. {Fcb. 6, 195} ot hirprihwrrw.
asceat.orgirasearch/phosnix-criZ.pdit. For dowees discussing Duwall's potion, see, for

£awrence ). Spiwek, Urility Entry fiia Yeleconpmuricutions: Exoctly S Serimis
Are We? (Phomin Cos, Policy. Papor Nu. 1. duly 1998), owsifable of RipZfwww.phocniz-
cenier, ong opp PO I inal pdf: NAFTEL & SRWAK, spro nole 4, a1 205-05,

B5, Caml. SHAPRO & 1AL R. VARIAN, INFORMATION Reaks [.2 (li)!ly) {owphasi

addad), .
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network-based campetition of a highly fragmenled natore is desired, theu
competition policy is fighting a losing battie.”

I the most gencnat of tenms, this Agicle discusses important
cconomic charactedstics of focal exchange markets aud the fions thar
pariicipate therein. Fitsl, entry into the local exchange markel requires
large fixed and supk costs, making estyy dsky aad necessitsiing acale
ecomomies, Consequently, only few local access nerworks can supply the
magket. These few Jocal actess metworks cannot be small, however,
becouse a large market share is required o realize sufficiont scale
econamics to compete offectively with the ELECs end survive.

Szcondly, acquiring sufficient market share io realize scaje ecanomics
may be difficodt for entrants that are not wholesale-only finns. Given the
substuntial scale cvonomies in locel cxchange nctworks, it may nut bo
possible for a single carrier o acquire sofficient retail madkes share in a
timely manner 16 exhanst cconomies of scale. An intagrated firm supplying
the wholesale market is conflicted; the inteyrated finn’s refail market share
ralses the opportunity coit of wholesale supply.

Accordingly, if cconomies of scale are sofficiently large,. then

reaching a scale of operation thus ullows the entrant to compete with the -

1LRC gy be best achisved through a wholesxle-only entry strategy—an
ADCo. The ADCo can consolidate the consumer demand held by retail
CLECs, thereby reducing risk and costs, and expanding output quickly. The
disincentives tv wholesale supply pussessed by the intepmied firm,
farthermore, do not exist for the ADCa, and therefore the ADCo—uniike
the ILEC--has 1o incentive to sabotage its custimers. As a resull, the
ADCo provides the snswer to the centra] objective of the 1996 Act: fhat s,
while the mimber of local access ncrwosks the market can sustain may be
few, the wholesale natore of the ADCo nopettieless permits the pumber of
" providers of advanced relecommunications products ond services to be
many, which—after ali—is the reison d°éire of market “restructuring.” -

6. Ser, e.p., Review of Rop. Roquis 15 foe 1 bert LEC Brosdband Vet
Setvs., Noticz of Propesed Ride Making, CC Dockat No. 61-337 {Dec. 20, 200), awailabhe
af htipe ! Srasnfoss. e.gov/edoes, pobliciattachmotchFCC-H-360A1pdf. But ¢of. Lawrence
1. Spiwak, Outsice Fhmpr The Broadband Shibbolerh, (amen Pryss kT, Dec. 13, 2001,
avitahle o IRipsiwww uph.com/view el Syl =111 22001 0524532749z
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network and, when access is provided, that it be priced high. Without access to
the incumbent’s network or with access only at high prices, the ILECs contend
that CLECs wilt be forced to deploy their own facllities and consequently will do
50, In other words, the FLECs implicitly assume there exist a strong substitution
effect between access to the existing network and the construction of new
network. The CLECs, the Féderal Communications Commission (YFCC*), and
Cangress disagree. While the debate aver unbundled elements does not lack of
propaganda or verve. What i missing from the debate is any semblance of a
theoretical framework within which to analyze the issues and, perhaps more

distwbing, a dearth of empirical evidence We attempt to address theése two
shartcornings in this paper.

This paper is organized as follows. In Section 11, a two-slage. game-theoretic
model of swilch deployment is presented. This theoretical analysis, thongh
simple, illustrates the difficulty in finding an unambiguous relationship between

network access prices and CLEC facflities deployment. In Section I, the '

empirical model is described and the resulis summarized. Concluding comments
are provided in Section IV.

" IL Conceptual Framework

In order to assess the fmpact of unbundled network element rates on swilch
.deplayment, we develop an economic model in the form of a two-stage game. In
Stage 1, firms choosé whether or not to enter the market. Then, in Stage 2, firms
choose how much switching to selfsupply. As is customary with two-stage
models, the model is solved backwards so that the first decision to evaluate is
how a'firm selfects ils optimal investment in switching, 5%, given that it enters in

- Stage 1. For simplicity, it is assumed that firms are symmetric ex ante, but not ex
post, and that entry does not affect the retail margin.

TELRIC is a forward-tooling methodology, where costs are based an the most efficlent, curzently
deployed bchnnlngy

' Twoenqﬁﬂa]smdluaddmmﬂmimpadnfﬂ\em:rammmmmhmdkd
swiidling mlhehrgestmtmpnlum stadstica] areas. See Z-Tel Policy Papers No, 3 {An Empirical
- Exploration of e Unbtawdled Local Switching Resériction) and No. 4 {Does [nbymdling Realy Discourage
Facilities-Based Entry? An Econowetric Examination of the Unbundled Swiiching Restriction). Both
papers are avallabla for dmmlmd at www.z-tefcom, in the investment information seclim
Nelther of these papers add , the question of Eacilities-dep) and
Mceess prices. :

i

The model takes the point of view of the CLEC and evaluates the CLEC’s
dedsion whether or not to self-provide local switching. In other words, the
model assumes that this CLEC entrant decides on its switch investment prior to
knowing how many customers it will have (i.e., prior to entry).S Thus, theye Is an
uncertainty component to the model, and this unl:erlainty relates to demand.
Upen entering the market, the CLEC provides service to end-users using
unbundled loops purchased from the JLEC along with either unbundled local
switching purchased from the JLEC or its own, self-supplied local switching.

The varizbles of the model include:

I= the nutber of firms that enter;

N(T) = expected number of customers a single firm acquires and serves
upon entry;
AN{D = actual number of customers; .
A = random varable, EA) =1, A € {0,=+) with probability density
function f{L) and curnidative density function F(L);
5= number of customers firm can service with its own switches; ~

¢S = c¢ost of firmn switches {(a sunk cost), where ¢ 1s the price per
customer served by setf-supplied switching;

Pi= regulated price of an unbundled Ibop;
P.= regulated price of unbundled swiltching;
¢= other per customer retail costs;
R = revenue per end-user customer;
M, = margin with self.supplied switching (R - P~ ¢);
M= margin with anbundted switching (R — P~ P, - ¢}, where M, > M,.

Prior to entry, firms e.;xpect to acquire and serve N customers. However, the
customer base s only an expectation, with actizal cusiomers equaling AN (where
A is a random variable). If AN < 5, actual demand is less than switching capacity,

- 8- This assumption ls rationale, b rk deslgn and configuration, staffing
reqmremems, Anancial and capital requirements, and upeﬁlticnal experience vary consideqably
betiveen CLECS that salf-provide local :wih:lung capacity.




the enirant nses its own switching exclusively, This level of demand occurs with
probability F(S/N). .

ﬁx this case, the profit of ﬂle entrant is

R=AN-Mg—e-5, n

which is simply the margin on the actual customer base minus switchi
investment, Altemately, if AN > 5, the entrant uses both its own switchd
capacity as well as purchasing unbundled switching from the JLEC. This level of
demand oceurs with probability {1 - F{(5/N)]. In this case, the profit of the entrant
is : . '

A=5-Mg+ QN -IM, -¢-S. 2

. Note that there can be other sunk eniry costs in addition to switching
investment, but the presence of such costs does not alter the analysis. For
expositional convenience, we ignore such costs.

Expected profii as a fanclion of $, M, Py, and P, is
SIN -

" Ene p.fo.).u N-M, + jmzm NM, +(1-F(S/N))-5-(M, - M,)=¢-5.
sm .

(&)

To find the optimal level of switch investment, 5*, the first order conditlon of
. Equation {3) with respect to § is needed: '

-a-‘vifsu ~F(§ /NY)-(M, ~M,)-£=0. ' @

The second order condition is

E’_‘ﬂ"l--ﬂsm) (L/N)-(M, - M,)<0 B

fndicating that S*isa maxi.mum.

Useful comparative static results include

'En

-3
WS_I(SIN)'F(MQ_ML)>01 ‘ (6)

indicating that the larger the number of expected customers, the more the enirant
-will self-supply switching.é Defining = at 5" as n*, we have

aEu

j M- - M + [ AL -NM, >0, I
LA -N[u —FS/NY-S/N~ | }J(l)dl]<u ®
P SiN
and,
oEn* -
S =-N<0. @

Equation {7} indicates that an increase in the customer base increases expected
profits, Equation (8) and Equation (9) imply that higher element rates, whether
loops or switching, reduce expected profits.

Tuming to the quéstion of switches deployed in the market, assume that alt firms
pick the same 5* ex ante, but ex post the demands differ randomly for firms.
Market demand is assumed to be constant and insensitive to the allocation of
demand among firms. Given R, P, P,, ¢, and N, each firm selecls 5*. Bquilibrium
proﬁt for each firm, 1%, is assimned to be zero. This assumption allows us o solve
for N, the “minimirm necessary market sizé.” The number of firms that enter, I,

.depends on this W (i, { = I{N)), where ' <0 — the larger the market share

needed to break even, the fewer firms enier in equilibrium. The optimal tevel of
switch deployment for any given firm is §* = §*(Py P, N).

1f each firm deploys $* swltclung, then the total ameunt of CLEC switching is .
given by

4 Itis phin to see here how the caparity constraints of the manual, hot-cut process will
impede CLEC switch deploymeni
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1. Dara

As previously mentioned, CLEC switch deployment data is provided by the
LERG (January 1999, April 2000, and October, 2001).7 Bell Company access lines
by state are provided by ARMIS From 43-04 (2000 data)* Retail price is measured
as average revenue per line, and this data is provided by the FOC's universal
service reports.® The Jpercent of population for each state in a restricted, Top 50
MSA is computed using Census.data.1?

Unbundled element rates for Joops and unbundled switching are based on state
tariffs and interconnection agreements between the YLEC and CLECs. The
computation of element costs ks both a complex and enormous imdertaking. This
undertaking was avoided, fortumately, by acquiring summary data on network
access prices from a CLEC serving the vast majority of the U.S. market.” Loop
and switching cost data was provided for 39 states. To protect the confidentiality

‘of the data, the price data is normalized to 100 by dividing the series by their
respective means. This adjusiment to the data has no material impact on the
regression resulls, affecting on the constant term. Because the other explanatory
variables are available for all states, these 39 states make up the final sample.

2. ResULTs

The econometric equaﬁonjdescn’bing sw:h:h deployment is

S=8, +B,P, +B, P, + P LINES + B,RETAIL + B,RESTRICT +& (1)

7 CLEC switches are defined as follaws: COC_TYPE = *EOC*; CATEGORY ~ “CLEC”,
*L_reseller”, or "CAP*; minimusm values for NPA and NXX « “Not Null”. The CATEGORY feld is
found in LERC 1, whereas the remaining Aelds are found in EERG 6. The fwwo tables are finked
using the field “OCN.~

b The ARMIS data is available anline at www.dcc.gov/ccb/armis. -

*  Pederal C mications Cc Iselon, State-py-State Telephone Revenues and Universal
Sepvics Data, April 2001, Table 5. )

B For MSAs that cross state lines, the population Is alloeated In proportion to the largest
citles within the MSA. Because the FCC's thd\h;resnicﬂmdldnotapplthewYurkand
Texas, RESTRICT was set equal ko zero for these states.

N The data was provided by Z-Tel Communicatians, in Tampa, Florida, Z-Tel provides Socat
exchange service using the UNE-Platform {local loops plus local swilching/ transpord) in ___states.
Switching costs include Jocal switching and transport, as well as swiich related charges su-:h agthe
daily usage file (usage statistics required for billing).

where the [is are the estimated coefficients and € is the economelrie disturbance
term. The dependent variable (5) is count data {i.e., the data has only diserete, so
we employ the Negative Binomial™ Regression, which a commonly used
alternative to linear least squares regression for count data 12 Unlike the Paisson

. vegression, which is another popular regression technique for count data, the

negative binomial regression does not require that the conditional mean of the
data equal the conditional variance. If this assumption is incorrect (i.e., there is
operdispersion in the data), then the Poisson estimates are invalid. The estimates of
the Negative Binomial Regression, however, are not. Further, if overdispersion is
not present, then the estimates of the Negative Binomial Regression are identical
1o those of the Poisson regression.

As a product of the Negative Binomilal Regression, and “overdispersion”
parameter, o, is estimated. The value and skatistical significance of this estimated
parameter indicates whether or not the Negative Binomial regression is preferred
to the Poisson regression, because & non-zero value of the overdispersion
parameter indicates the restrictive assumptions of the Poisson regression are
inappropriate. If the estimated overdispersion parameter is zere (statistically
insignificant), then the Negative Binomial regression is identicat to the Poisson
regression. Our estimates indicate that overdispersion is present in the data, 50
the Negative Binomial Regression is the preferred estimation technique for
Equation {14).

The results of the Negative Binomial Regression are provided in Table 1. Two
models are estimated. In Model (1), the dependent variable is measured as the
number of CLEC switches deployed in each state between April 2000 and
October 2001, during which time the restriction on access to unbundled
switching applied.# Model (2) has a dependent variable measuring the number
of CLEC switches deployed between January 1999 and April 2000, a period pricr
to the ULS resiriction, This second model is estimated primarily to validate the
specification of RESTRICT. If our measure of the switching restriction is
statistically significant during a period in which the restriction did not apply, itis

” For a technical discusslon of Negative Binomial and Polsson regressions, see A. Colin
Cameron and Pravin K Trivedi, Regrescion Analysis of Count Data (1998), Ch. 3.

1 Both models were esH; d using ordinary beast sq The resuls were not materially
affected, Ihough the estimates of the Negalive Binomial Regression were mare efficient. For the
OLS regressions, the Ramsey RESET Test of"no specmcaﬁm ervar” could not be refecied foretlher
equation.

14 The restriction continues to apply.

10



}‘:ossible' that RESTRICT also is measuring factors other than the swilching
. Testriction.

The likelihood ratic index, a measure of goodness-of-fit, Is just above 0.74 for
bath models.”® The overdispersion parameter, o, Is statistically significant for
both models, indicating that the Negative Binomial Regression is preferred to the
Peisson regression.

For Model (1), all explanatory variables are statistically significant at the 5% level
or better. As expected, larger markets have more CLEC switch eniry; the
coefficient on LINES is positive and highly siatistically significant (¢ = 3.60). Note
that the relationship between access lines and CLEC switches is less than
proportional indicating that a 10% increase in lines results in only a 5% increase
in switch deployment * Higher revenue per access line aiso leads to more switch
deployment (RETAIL is statistically significant and paositive). The positive (and
nearly staistically significant} sign on RETAIL was expected somewhat because
higher expected revenues increase the expected profit of entry (ceteris paribus).”

Of particular interest are the effects of UNE rates (P, Ps) and the unbundled
swilching restriction (RESTRICT} on CLEC switch deployment. No a prior
expectation regarding the effect of the price for unbundled Joops or switching on

switch deployment was made, given that the theoretical modet allows for both .

positive and negalive values (and perhaps a zero value). The regression results
indicate, however, that higher loop rates decrease swiich deployment; a negative
and statistically significant sign on Py is estimated (with t-skatistic 2.64). The
empirical model, by the negative sign on P, indicates that the entry effect
dominates the scale effect. We cannoi reject that the estimated coefficient on Py
(-0.95) is equal to -1.00 (via the Wald Test). Thus, assuming a unilary elasticity

. between switch deployment and loop price is reasonable (i.e., 2 10% increase in
the loop rate decreases CLEC switch deployment by about 10%).

The theoretical ambiguity between the price for immbundled swilching and switch
deployment is resolved by the empitical model. The estimated coefficient on the

1 For a discussion of good of-fit far noarlinear
" Trivadi, pp. 151-8.

® A consistent rasult is lound in Dogs Unbunidling Really Dlsmuﬂlgr Facilites Based Entry? An
Examinntion of the Unbimitled Switching Restriction, Z-Tel Policy Paper Na. 4 (February

gressions, see Car and

P

2002).

W However, existing retail prices may not be a reliable estimate of pnst-cmry prices, so such
. prices may be ignored by entrants.

11

price of local switching (Ps) Is negative and statistically significant (the t-stalistic .
i52.18). The estimated coefficlent indicates an elasticity pf -0.50, so & 10% increase
in the ULS rate decreases CLEC swiwch deployment by 5%. The negative
coefficient indicates that, on average, the substitudon of unbundled switching for
switch deployment is not the dominant factor at current UNE rates. The entry
effect dominates both the scale and substiution effects. Higher-swilching rates
reduce CLEC swiich deployment, on average.

Finally, the sign on RESTRICT is negative and statistically significant (the I-
statistics is 1.96), indicating that the restriction has impeded rather than
encouraged switch deployment. At the sample means for the other variables, the
elimination of the switching restriction in states where the restriction applies
would increase CLEC switching capacity by 44% in those states, on average.’®
These regression results suggeast that the switching restriction has been a major
policy failure, significantly deterring switch deployment.1? .

We recognize that given the specification of REST. RICT, there Is the potential that
the variable caplures variations in switch deployment across states based factors

. other than the switching restriction. However, RESTRICT has no effect on switch

deployment between Jannary 1959 and April 2000 (Model 2), the period prior to
the implementation of the resiriction. Because the percent of population in a
restricted, Top 50 MSA has no effect prior to the implementation of the
restriction, but a negative and statistically significant effect after the restriction, it
is reasonable to conclude that the regression properly captures the effect of the
resiriction. Only market size {LINES) and the constant term sre skatistically
significant in Model 2,

IV. Conclusion

Profit maximizing Rrms participating in a market economy make “make-or-buy”
decisions everyday. While these decisions are of interest to economisis in
determining what may be an efficlent organization of the firm, the “make-or-
buy” decision is evaluated differently when the ability to “buy” is mandated and
govermed by regulation rather than the market, and the ability to “make” is
limited substantially by various entry barriers. Such scenarios are commaonplace

% Themean of RESTRICT for states where the restriction applies s 46%.

1 Earlier econometric research an the swilching restriction Indlcates that the overall level of
CLEC penetration Is reduced by the switching restriction. See An Empirical Exploration of fhe
Unbundled Local Swiiching Restriction, Z-Tel Policy Paper Nao. 3 (Updated February 2002),
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in the competifion policy for the regulated utilities including electricily, gas, and
telecommunications.

. Ome common concern in such scenarlos Is when the ability to “buy* substantially

offsets the Incentive to “make.” In this paper, we evaluated both theoretically -

and empirically the relationship between “make” arid “buy.” In our particular
construct, where self-supplied and purchased inputs may serve as complements,

- three sometimes conflicting effects are relevant to the “make-or-buy” decision, of

which the substitution eifect is only one, Our empirical example considers the
deployment of switching facilities by enwants to the local exchange
telecommumications markets, and these empirics indicate that the substitution
effect i$-not dominant in this particular case. OFf course, the empirical example
chosen for our analysis is not necessarily Indicative of any other particular case,
However, our findings da support the general notion that the substitution effect
is not the only relevant consideration, either theoretical or empixical, for policy
makers in mm_mnuﬂm what inpuis to make available to entrants ‘when _u..o__:ogm
nogvn-_no_, in the utility industries.
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Table 1. Negative Binomdal Regression Results and Descriptive StaHstes |

{N = 39)
Dependent. . Pependant.
Variable = § Variable = 598
" Vartabla Coefficlent Coefficient . Mean
st {t-51a1) . (3LDev)
Cg 10169 5598 ) -
(-3.50)+ {4190
i . 0953 0387 1.00
1a{L0oF) 26ty e oz
. . 487 -D.00G 100
bn(tL5) e (0.03) 49
. T g% 0753 3747
n(LINES) @655 C e (@157.467)
5 1917 0.568 395
AR @y : w035 wm
05798 010 030
RESTRICT eyes 08 0.28)
- 0268 0.178
o , Baap . {66y
Poeuds B? e T )
, ' %n
$ : (@159
) 3931
S99 i

+ Statistically Significant af the 5% level or better.
* Statistically Significant at the 10% level o better.
- Pieudo-R2 is computed using the Eleiihood ratio index,
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